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Emergency Service Assistance 


If you should require emergency service assistance, check the yellow 
pages for the nearest Cummins distributor or authorized dealer. 





Should you be unable to reach the local dealer or distributor in the 
above manner, Cummins Engine Company has established a 24 hours a 
day, toll free number for service assistance. In 47 states, you can call 
Cummins Customer Relations toll free by dialing 800-457-5300. In 
Alaska, Hawaii, Indiana and Canada, call collect 812-379-6115. 


Cummins Owner Assistance 


Cummins Engine Company backs its engines with ex- 
pert service and complete parts support. We built a 
Service network of more than 3,000 Cummins distri- 
butors and dealers, the largest in the world devoted 
exclusively to diesel engines. We trained our people to 
provide the Cummins owner with sound advice, expert 
service and professional treatment at ali Cummins loca- 
tions. 


Any problem that you have in connection with the sale, 
operation or service of your engine can be handled at 
the nearest Cummins location. Occasionally, you may 
feel a problem has not been handled to your satisfac- 
tion. At those times, we urge you to pursue the problem 
until you are satisfied. 


Many probiems result from a breakdown in communica- 
tions and can often be solved by bringing in a third party 
as a mediator. Bring your problem to the next higher 
authority to discuss. 


We recommend: 


1. If problem originates with a salesperson or service 
technician, talk to the sales or service manager. 


2. If problem originates with a sales or service man- 
ager, talk to the owner of the service location. 


3. If problem originates with a dealer, talk to the Cum- 


mins distributor with whom he has his service 
agreement. 

4. If problem originates with a distributor, please call the 
nearest Cummins Divisional Office. Most problems 
are solved at or below the divisional office level. Their 
phone numbers and addresses are listed below. 
However, before you call, write down the following 
information and have it ready: 

А. Name and location of the Cummins distributor or 
dealer 

. Туре and make of equipment 

. Engine model and serial number 

. Total miles or hours of operation 

. Nature of problem 


Summary of the current problem arranged in the 
order of occurrence. 


тт ооо 


If you still have problems please write: 


Customer Relations 

Cummins Engine Company, Inc. 
1000 Fifth Street 

Columbus, Indiana 47201 


We do request that the above steps be followed in order. 
Most of the actual work on an engine can be performed 
at the original location, so please give them a chance to 
satisfy you first. 


Cummins Divisional Offices 


Canadian Division 


Cummins Engine Company, Inc. 


77 City Centre Drive 
Suite 302 
Mississauga, Ontario 
Canada 

Phone: 416-270-0240 


Eastern Division 


Cummins Engine Company, Inc. 


Norwalk Towers 

Suite 200 

Bedlon Avenue & Cross Street 
Norwalk, Connecticut 06850 
Phone: 203-846-3241 


Midwestern Division 


Cummins Engine Company, Inc. 


Oak Brook East Building 
2000 Spring Road 

Oak Brook, Illinois 60521 
Phone: 312-654-0020 


Plains Division 


Cummins Engine Company, Inc. 


Twin Towers, North 
Suite 633 
8585 North Stemmons Freeway 
Dallas, Texas 75247 
Phone: . 214-638-5410 
— M. 


"Rocky Mountain Division 


Cummins Engine Company, Inc. 


5660 S. Syracuse Circle 
Englewood, Colorado 80110 
Phone: 303-773-2866 


Southern Division 


Cummins Engine Company, inc. 
6425 Powers Ferry Road 

Suite 120 

Atlanta, Georgia 30339 

Phone: 404-955-5025 


Western Division 


Cummins Engine Company, Inc. 
Two Embarcadero Center 

Suite 2050 

San Francisco, California 94111 
Phone: 415-981-2900 


Foreword 


This is an engine operation and maintenance manual, 
not a repair manual. The design of Cummins Engines 
makes it possible to replace worn or damaged parts 
with new or rebuilt parts with a minimum of down 
time. Contact the nearest Cummins Distributor for 
parts replacement as they are equipped and have well 
informed, trained personnel to perform this service. 
If your shop is properly equipped to perform either 
maintenance, unit replacement and/or complete 
engine rebuild, contact the nearest Cummins Distribu- 
tors to obtain available repair manuals and arrange 
for training of personnel. 


For model identification of an engine, check the data- 
plate. The letter and number code indicates breathing 
(naturally aspirated except when letter "T" for turbo- 
charged is present), cubic inch displacement, appli- 
cation and maximum rated horsepower. 


Examples: 

NTA-855-370 V-903-320 

М=4 valve head V-Type engine 

T=Turbocharged 903=Cubic Inch 

A=Aftercooled Displacement 

370=Maximum rated 320=Maximum Rated 
horsepower horsepower 


Cummins Engine Company, Inc. 
Columbus, Indiana, U.S.A. 
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Engine Specifications 





Table 1: Agricultural, Construction, Industrial, Logging and Mining Engine Specifications 





Performance Ratings 500 ft. [150 m] 


85°F [29^ C] й 
Сопіїдигабоп Displacement Peak Torque 

Engine Model Number Cu. Inch [liter] HP [kW] (2 RPM ft-lbs [Nem] @ RPM 
N-495-C 130 008 1001 СХ01 495 [8.1] 125 [93] @ 2000 387 [525] @ 1100 
NT-495-C 180 495 [8.1] 180 [134] ( 2100 494 [670] @ 1500 
N-743-C220 007 1011 СХО1 743 [12.2] 212 [158] (О 2100 580 [786] @ 1500 
NT-743-C262 743 [12.2] 262 [195] @ 2100 720 [975] @ 1400 
NT-743-C335 743 [12.2] 335 [250] @ 2100 900 [1220] ( 1500 
N-855-C220 D09 1 220 CX00 855 [14.0] 220 [164] (à 2100 644 [873] @ 1500 
N-855-C235 D09 1215 CX01 855 [14.0] 235 [175] (Ф 2100 647 [877] @ 1500 
МТ-855-С250 009 2 294 СХО0 855 (14.0) 250 [187] @ 2100 750 [1017] @ 1500 
NT-855-C280 009 2 135 CX00 855 [14.0] 280 [209] (9 2100 805 [1092] (0 1500 

280 [209] @ 2100 810 [1098] (9 1500 
NT-855-C310 009 2 136 СХ00 855 (14.0) 310 [231] (2 2100 890 [1207] @ 1500 
NT-855-C335 009 2 137 СХОО 855 [14.0] 335 [250] (2 2100 930 [1260] @ 1500 
МТА-855-С360 D09 3 139 CX00 855 [14.0] 360 [269] @ 2100 990 [1342] @ 1500 
МТ А-855-С400 009 3 295 C X00 855 [14.0] 400 [298] @ 2100 1150 [1559] @ 1500 
KT-1150-C450 D19 2005 CX02 1150 [18.9] 450 [336] @ 2100 1350 [1831] @ 1500 
КТА-1150-С525 D19 3 011 CX02 1150 [18.9] 525 [392] (& 2100 1575 [2136] (0 1500 
KTA-1150-C600 019 3 006 Схог 1150 [18.9] 600 [448] @ 2100 1650 [2237] (2 1600 
V-378-C D20 1 025 CX00 378 [6.2] 145 [108] @ 3000 280 [380] @ 1900 
V-504-C D21 1 031 CX00 504 [8.3] 195 [146] (9 3000 375 [508] @ 1900 
VT-555-C 022 2 024 СХ00 555 [9.1] 230 [172] @ 3000 455 [616] @ 1900 
V-903-C265 D17 1010 CX00 903 114.8) 265 [198] (о 2600 657 [891] @ 1500 
V-903-C295 D17 1034 CX00 903 [14.8] 295 [220] @ 2600 700 [949] @ 1800 
VT-903-C320 О17 2009 СХ00 903 |14.8) 320 [239] @ 2600 775 [1051] ( 1800 
VT-903-C350 D17 2016 CX00 903 [14.8] 350 [261] @ 2600 848 [1150] (@ 1800 
VT-903-C375 017 2050 СХ00 903 [14.8] 375 [278] @ 2600 848 (1150) @ 1800 
VT -903-C430 D17 2 045 CX00 903 (14.8) 430 [321] @ 2500 1000 [1356] @ 1800 
VT-1710-C635 D15 2 014 CX00 1710 [28.0] 635 [474] @ 2100 1747 [2369]. @ 1500 
VTA-1710-C700 D15 3 025 CX00 1710 [28.0] 700 [522] (9 2100 1925 [2610] @ 1500 
УТА-1710-С800 016 3 035 СХОО 1710 [28.0] 800 [597] @ 2100 2200 (2983) @ 1500 
KT-2300-C900 D23 2 003 CX02 2300 [37.8] 900 [671] @ 2100 2475 [1356] @ 1500 
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Table 1: Agricultural, Construction, Industrial, Logging and Mining Engine Specifications (Cont'd.) 


————————————_—_ SLLLS 
Performance Ratings 500 ti. [150 m] 
85°F [29°C] 
eee За 
7 Configuration Displacement Peak Torque 
Engine Model Number Cu. Inch [liter] НР [КМ] @ RPM fi-lbs [Nem] (à RPM 
eee REM 


KTA-2300-C1050 023 3004 СХӨ2 2300 [37.8] 1050 [783] @ 2100 2890 [3919] @ 1500 
KTA-2300-C1200 D23 3001 CX02 2300 [37.8] 1200 {895] @ 2100 3300 [4470] @ 1500 
KTA-3067-C1600 D28 3 003 CX02 3067 [50.3] 1600 [1194]. 2100 4400 [5966] @ 1500 
Restricted Availability 
N-855-P190 D09 1 178 PX00 855 [14 0] 190 [142] @ 2100 566 [768] ( 1200 
N-855-P220 009 1 179 РХОО 855 [14.0] 220 [164] @ 2100 664 [873] — @ 1500 
N-855-P250 D09 1058 PX00 855 (14.0] 240 [179] @ 2100 658 [892] @ 1500 
N-855-C190 0909 1 175 CX00 855 [14.0] 190 [142] @ 2100 566 [768] (0 1200 
N-855-C220 D09 1 148 CX00 855 |14.0) 220 [164] (Ф 2100 644 [873] @ 1500 
N-855-C250 D09 1075 CX00 855 [14.0] 240 [170] @ 2100 658 [892] — @ 1500 
NT-855-C310 009 2 076 СХОО 855 [14.0] 310 [231] (9 2100 860 [1166] @ 1500 
NT-855-C335 D09 2 056 CX00 855 [14.0] 335 [250] @ 2100 930 [1261] («Ф 1500 
VTA-903-T D17 3020 TX01 903 [14.8] 450 [336] (9 2600 1000 [1356] @ 1900 
V-378-C155 D20 1 007 CX00 378 [6.2] 149 [111] @ 3300 289 [392] (Ф 1900 
V-504-C210 0211 008 СХ00 504 [8.3] 202 [151] @ 3300 387 [525] @ 1900 
V-555-C230 D22 1.003 CX00 555 [9.1] 230 [172] @ 3300 425 [576] @ 1900 
VT-555-C240 D22 2016 CX00 555 [9.1] 240 [179] @ 3300 445 [603]  @ 1900 
VT-555-C250 022 2 022 СХОО 555 [9.1] 250 [187] (9 3300 445 [603] @ 1900 
N-495-P130 D08 1 002 PX01 495 [8.1] 125 (93] @ 2000 187 [525] @ 1100 
NT-495-P180 495 [8.1] 180 [134] (9 2100 494 [670] @ 1500 
N-743-P220 D07 1 016 PXO1 743 [12.2] 211 [157] @ 2100 580 [786] @ 1500 
NT-743-P335 743 [12.2] 335 [250] (Ф 2100 900 [1220] (Ф 1500 
N-855-P235 009 1276 РХО2 855 [14.0] 235 [175] (Ф 2100 647 [877] @ 1500 
N-855-P250 D09 1058 PX00 - 855 [14.0] 240 [179] @ 2100 658 [892] @ 1500 
NT-855-P310 D09 2 110 PX00 855 (14.0) 310 [231] @ 2100 852 [1155] @ 1500 
NT-855-P335 D09 2 059 РХ00 855 [14.0] 335 [250] @ 2100 930 (1261) @ 1600 
NT-855-P335 ро9 2 278 PX02 855 [14.0] 335 [250] @ 2100 930 [1261] @ 1500 
NTA-855-P360 D09 3 279 PX02 855 [14.0] 360 [269] @ 2100 990 [1342] (Ф 1500 
NTA-855-P400 D09 3 280 PX02 855 [14.0] 400 [298] @ 2100 1150 [1559] (Ф 1500 
KT-1150-P450 0192018 РХО2 1150 [18.9] 450 [336] (9 2100 1350 [1831] (9 1500 
KTA-1150-P600 D193019 PX02 1150 [18.9] 600 [448] @ 2100 1650 [2237] @ 1600 
V-378-P D20 1026 PX00 378 [6.2] 145 [108] (9 3000 280 [380] @ 1900 


See UU 





Table 1: Agricultural, Construction, Industrial, Logging and Mining Engine Specifications (Cont'd.) 


Performance Ratings 500 ft. [150 m] 


85" F [29 C] 





Engine Model 


V-504-P 


VTA-1710-P700 
VTA-1710-P800 


KT-2300-P900 
KTA-2300-P 1200 


KTA-3067-P1600 
V-378-P 


V-504-P 


Configuration 
Number 


0211 032 РХ00 


015 3 075 РХО? 
015 З076 РХО2 


0232013 РХ02 
0233014РХ02 


028 3004 Рхог 
0250 1002 РХОО 


D21 1 003 РХОО 


Displacement 
Cu. Inch [liter] 


504 [8.3] 


1710 [28.0] 
1710 [28.0] 


2300 [37.8] 
2300 [37.8] 


3067 [50.3] 
378 [6.2] 


904 [8.3] 


HP[kW] ( RPM 


195 [146] (2 3000 


700 [522] @ 2100 
800 [597] @ 2100 


900 [671] @ 2100 
1200 [895] @ 2100 


1600 [1194]@ 2100 
149 [111] @ 3300 


202 [151] @ 3300 


Peak Torque 


ft-Jbs (N *m] 


375 [508] 


1825 [2610] 
2200 12983] 


2475 [3356] 
3300 [4470] 


4400 [5966] 


289 [392] 


387 [525] 


(9 RPM 


@ 1900 


@ 1500 
@ 1500 


@ 1500 
@ 1500 


@ 1500 
@ 1900 


@ 1900 





Table 2: Locomotive and Railcar Engine Specifications 





Engine Model 


Configuration 
Number 


Displacement 
Cu. Inch [liter] 


Performance Ratings 500 ft. [150 m] 


85^F [29* C] 


HP [kW] @ RPM 


Peak Torque 


ft-lbs [Nem] @ RPM 





N-855-R2 
N-855-L1 
NT-855-L4 
NT-855-R4 
NTA-B55-L3 
NTA-855-R 


KT-1150-L 
KTA-1150-L 


VTA-1710-L1 
VTA-1710-L2 


KT-2300-L 
KTA-2300-L 


KTA-3067-L 


009 1 229 RX01 
009 1217 L X00 
009 2 199. 1 Х00 
209 2 223 R X01 
009 3 296 І х00 
009 3 304 ВХО1 


D19 2 009 L X02 
D19 3010 L X62 


0153077 1Х01 
0153 078 1Х01 


023 2 006 LX02 
023 3 005 1 Х02 


D28 3 004 L X02 


009 1011 АХО1 


855 [14.0] 
855 [14.0] 
855 [14.0] 
855 [14.0] 
855 [14.0] 
855 [14.0] 


1150 [18.9] 
1150 [18.9] 


1710 [28.0] 
1710 [28.0] 


2300 (37.8) 
2300 [37.8] 


3067 [50.3] 


743 [12.2] 


855 [14.0] 


235 [175] @ 2100 
235 [175] @ 2100 
335 [250] @ 2100 
335 [250] @ 2100 
400 [298] @ 2100 
400[298] (& 2100 


450 [336] (& 2100 
600 [448] @ 2100 


700 (522) @ 2100 
800 [597] @ 2100 


900 [671] @ 2100 
1200 [895] (Ф 2100 


1600 [1194]@ 2100 
Restricted Availability 


272 [203] @ 2100 


240 [179] (9 2100 


650 [881] 
650 [881] 

930 [1261] 
930 [1261] 
1150 [1559] 


1150 [1559] 


1350 [1831] 
1650 [2237] 


1920 [2604] 
2200 [2983] 


2475 [3356] 
3300 [4474] 


4400 [5966] 


730 |989) 


648 [892] 


@ 1500 
@ 1500 
@ 1500 
@ 1500 
@ 1500 
@ 1500 


(9 1500 
(2 1500 


@ 1500 
@ 1500 


@ 1500 
@ 1500 


(9 1500 


@ 1600 


(@ 1500 





Table 3: Fire Pump Engine Specifications 


Engine Model 


N-855-F 


NT-855-F1 


NT-855-F2 


V-378-F1 


М-378-Р2 


V-504-F 1 


у-504-Ғ2 


VT-1710-F 


Configuration 
Number 


D09 1 190 F X01 


DOS 2 012 FX01 


009 2 061 РХО1 


D20 1 017 FX01 


D20 1018 Fx01 


D21 1025 FX01 


D21 1024 FX01 


D152 053 FX01 


Displacement 
Cu. Inch [titer] 


855 [14.0] 


855 [14.0] 


855 [14.0] 


378 [6.2] 


378 [6.2] 


504 [8.3] 


504 [8.3] 


1710 [28.0] - 


Performance Ratings Sea Level 


60°F [16°C] 


HP [kW] 


160 [119] 
190 [142] 
200 [149] 
215 [160] 
255 [190] 
255 [190] 
255 [190] 
285 [212] 
303 [226] 
325 [242] 
340 [254] 


116 [87] 
135 [101] 
111 [83] 
118 (88] 
125 [93] 
130 [97] 
133 [99] 
136 [101] 


121 [90) 

141 [105] 
145 [108] 
157 [117] 
168 (125] 
174 [130] 
182 [136] 
185 [138] 


435 [324] 
525 [392] 
550 [410] 
580 [433] 


@ RPM 


@ 1460 
@ 1750 
@ 1900 
@ 2100 
@ 1750 
@ 1900 
@ 2100 
@ 1750 
@ 1900 
@ 2100 
@ 2300 


@ 1750 
@ 2000 
@ 2200 
@ 2400 
@ 2600 
@ 2800 
@ 3000 
@ 3300 


@ 1750 
@ 2000 
@ 2200 
@ 2400 
@ 2600 
@ 2800 
@ 3000 
@ 3300 


@ 1460 
@ 1750 
@ 1900 
@ 2100 


a 


Table 4: Engine and Generator Specifications (1800 RPM ratings are 60 HZ., 1500 RPM ratings are 50 HZ.) 
_______________________________| ___________________________--- 


Engine Model 
N-855-GS/GC 
NT-855-GS/GC 


NTA-855-GS/GC 


KT-1150-GS/GC 


KTA-1150-GS/GC 


VT-1710-GS/GC 


VTA-1710-GS/GC 


KT-2300-GS/GC 


KTA-2300-GS/GC 


KTA-3067-GS/GC 


Engine Model 
N-855-G 


NT-855-G 
NTA-855-G 
КТ-1150-0 


KT-1150-G 


VT-1710-G 


VTA-1710-G 


Configuration 
Number 


D09 1 241 GX02 
009 2 242 GX02 


0093 243 а хог 


D192013 GX02 


D19 3015 GX02 


D15 2 072 GX02 


D15 3 074 GX02 


D23 2 009 GX02 


0233010 GX02 


D28 3 006 GX02 


Configuration 
Number 


009 1 241 GX02 


009 2 442 GX02 
009 3 243 СХ02 
019 2 013 GX02 


219 3015 ахог 


D152072 GX02 


D153074 GX02 


Displacement 
Cu. Inch [liter] 


855 [14.0] 
855 [14.0] 


855 [14.0] 


1150 [18.9] 


1150 [18.9] 


1710 [28.0] 


1730 (28.0) 


2300 |37.8) 


2300 [37.8] 


3067 [50.3] 


Displacement 
Cu. Inch [liter] 


855 [14.0] 


855 [14.0] 


855 (14.0] 


1150 [18.9] 


1150 [18.9] 


1710 [28.0] 


1710 [28.0] 


Performance Ratings 500 ft. [150 m] 
85°F [29°C] 


Stand-By Output 


KW @ RRM 
135 @ 1800 
155 @ 1500 
230 @ 1800 
190 @ 1500 
260 @ 1800 
220 @ 1500 
300 @ 1800 
265 @ 1500 
365 @ 1800 
310 @ 1500 
450 @ 1800 
410 @ 1500 
550 @ 1800 
440 @ 1500 
600 @ 1800 
500 @ 1500 
750 @ 1800 
580 @ 1500 
1000 @ 1800 
825 @ 1500 
1800 RPM 
HP [kW] 
215 [160] 
(195) [145] 
355 [265] 
(320) [239] 
300 [298] 
(360) [269] 
465 [347] 
(420) [313] 
(415) [310] 
560 [418] 
(505) [377] 
(500) [373] 
685 [511] 
(555) [414] 
760 [567] 
(680) |507) 


Cont. Output 

KW @ RPM 
135 @ 1800 
115 @ 1500 
205 @ 1800 
170 @ 1500 
235 @ 1800 
200 @ 1500 
275 @ 1800 
240 @ 1500 
325 @ 1800 
280 (9 1500 
375 @ 1800 
335 (p 1500 
455 @ 1800 
400 @ 1500 
535 (0 1800 
450 (0 1500 
900 (p 1800 
745 @ 1500 
1500 RPM 

HP [kW] 

180 [134] 

(160) [119] 

295 [220] 


(265) [198] 


335 |250) 
(300) (224) 
405 [302] 
(365) [272] 
(345) [257] 
470 [351] 
(425) [317] 
(425) [317] 
620 [463] 
(465) [347] 
690 1515) 
(570) [425] 
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Operating 
Instructions 


Operating Instructions 1-1 


The engine operator must assume responsibility of 
engine care while engine is being operated. There are 
comparatively few rules which operator must observe 
to get best service from a Cummins Diesel. 





General--All Applications 





New and Rebuilt Engines Break-in 


Cummins engines are run-in on dynamometers before 
being shipped from the factory and are ready to be put 
to work in applications such as emergency fire trucks 
and rail car applications. 


In other applications, the engine can be put to work, 
but the operator has an opportunity to establish 
conditions for optimum service life during initial 100 
hours of service by: 


1. Operating as much as possible at three-quarter 
throttle of load range. 


№ 


Avoiding operation for long periods at engine idle 
speeds, or at maximum horsepower levels in excess 
of five minutes. 


° 


Developing the habit of watching engine instru- 
ments closely during operation and letting up on 
throttte if oil temperature reaches 250° F (121° C] or 
coolant temperature exceeds 190°F [88°С]. 


4. Operating with a power requirement that allows 
acceleration to governed speed when conditions 
require more power. 


5. Checking oil level every 10 hours during the break- 
in period. 


New or Rebuilt Engines 
Pre-Starting instructions — First Time 


Priming The Fuel System 


1. Fill fuel filter with clean No. 2 diesel fuel oil meeting 
the specifications outlined in Section 3. 


2. Remove fuel pump suction line and wet gear pump 
gears with clean lubricating oil. 


3. Check and fill fuel tanks. 





4. If injector and valve or other adjustments have been 
disturbed by any maintenance work, check to be 
sure they have been properly adjusted before 
starting the engine. 


Priming The Lubricating System 


Note: On turbocharged engines, remove oil inlet line 
from the turbocharger and prelubricate bearing by 
adding 2 to 3 oz. [50 to 60 cc] of clean lubricating oil. 
Reconnect oil supply line. 


1. Fili crankcase to “L” (low) mark on dipstick. See 
Lubricating Oil Specifications, Section 3. 


2. Remove plug from lubricating oil crossover 
passage on NH/NT-855 Engines, Fig. 1-1. Remove 
plug from head of lubricating oil filter housing on 
V Engines, Fig's. 1-2, 1-3, 1-4, 1-5 and 1-6. On 
KT/KTA-1150 Engines, remove plug from front of 
oil cooler housing, Fig. 1-7. 


Fig. 1-1, (N11985). Lubricating system priming point — 
N/NT-855 Engine 
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Fig. 1-2, (OM101). Lubricating system priming point — 
V/VT-903 Engine 





Fig. 1-4, (K21902). Lubricating system priming point — 
KT(A)-2300 Engine 





Fig. 1-3, (OM102). Lubricating system priming point — 
V-378, V-504, V/AVT-555 Engines 


Caution: Do not prime engine lubricating system from 
by-pass filter. 


3. Connect a hand- or motor-driven priming pump 
line from source of clean lubricating oil to plug 
bass in housing. 


4. Prime until a 30 psi [207 kPa] minimum pressure 
is obtained. 


5. Crank engine at least 15 seconds (with fuel shut-off 
valve closed or disconnected to prevent starting), 
while maintaining external oil pressure at a mini- 
mum of 15 psi [103 kPa]. 


6. Remove external oil supply and replace plug. 


Fig. 1-5, (OM202). Lubricating system priming point — 
KTA-3067 Engine 


Caution: Clean area of any lubricating oil spilled while 
priming or filling crankcase. 


7. Filt crankcase to “H” (high) mark on dipstick with 
oil meeting specifications, listed in Section 3. No 
change in oil viscosity or type is needed for new or 
newly rebuilt engines. 


A dipstick oil gauge is located on the side of the 
engine. Fig. 1-8. The dipstick has an “H" (high} (1) and 
“У” (low) (2) level mark to indicate lubricating oil 
supply. The dipstick must be kept with the oil pan, or 
engine, with which it was orginally supplied. Cummins 
oil pans differ in capacity with different type installa- 
tions and oil pan part numbers. 


АШ 





Fig. 1-6, (V41816). Lubricating system priming point — 
V-1710 Engine 
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KT(A)-1150 Engine 











Fig. 1-7, (K11949). Lubricating system priming point — 
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Check Hydraulic Governor 


Many engines used in stationary power applications 
are equipped with hydraulic-governed fuel pumps 
which use lubricating oil as an energy medium, same 
weight as used in engine. Oil level in governor sump 
must be at full mark on dipstick. | 


Check Alr Connections 


Check air connections to compressor and air equip- 
ment, as used, and to air cleaners and air crossovers 
to assure all are secured. 


Check Engine Coolant Supply 


1. Remove the radiator or heat exchanger cap and 
check engine coolant supply. Add coolant as needed. 


2. Make visual check for leaks and open water filter 
shut-off valves. 


Starting the Engine 


Starting requires that clean air and fuel be supplied 
to the combustion chambers in proper quantities at the 
correct time. 


Normal Starting Procedure 


If fuel system is equipped with overspeed stop, push 
"Reset" button before attempting to start engine. 


1. Onunits equipped with air activated prelube device, 
open air valve to activate piston in prelube device 
which will lubricate all moving parts in engine. 


Note: On engines equipped with an oil pressure safety 
switch, hold the fuel by-pass switch in "start" position 
until engine oi! pressure reaches 7 to 10 psi [48 to 69 
kPa]; then, move to "run" position. 


2. Setthrottle for idle speed and disengage driven unit. 


Caution: Protect the turbocharger during start-up by 
not opening throttle or accelerating above 1000 rpm 
until idle speed oil pressure registers on gauge. 


3. Open manual fuel shut-down valve, if so equipped. 
Fig. 1-9. Electric shut-down valves operate as switch 
is turned on. A manual override knob provided on 
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Fig. 1-9, (V21970). Using manual override knob 


forward end of electric shut-down valve allows valve 
to be opened in case of electric power failure. To 
use, turn fully clockwise; return to run position after 
electric repair. 


Warning: Before starting, check to make sure 
everyone is clear of engine and equipment to prevent 
. accidents. 


4. Pull the compression release (if so equipped) and 
press starter button or turn switch-key to "start" 
position. After three or four seconds of cranking, 
close compression release (if so equipped) and 
continue to crank until engine fires. 


Caution: To prevent permanent cranking motor 
damage, do not crank engine for more than 30 
seconds continuously. If engine does not fire within 
first 30 seconds, wait one to two minutes before 
recranking. 


5. At the initial start or after oil or filter changes and 
after engine has run for a few minutes, shut it down 
and wait 15 minutes for oil to drain back into pan. 
Check engine oil level again; add oil as necessary 
to bring oil level to "H" mark on dipstick. The drop 
in oil level is due to absorption by oil filters. Never 
operate the engine with oil level below the low level 
mark or above the high level mark. 


Cold-Weather Starting 
Preheater 


The glow plug system supplies heat to the cylinders so 
compression temperatures are sufficient to ignite fuel. 


To aid in starting engine when temperature is 50°F 
[10.0* C] or below, an intake air preheater is available. 


Preheater equipment consists of a hand-priming pump 
to pump fuel into intake manifold, and a switch to tum 
on glow plug which is electrically heated by battery. 
Fuel burns in intake manifold and heats intake air. 


Warning: Do not use vapor in conjunction with pre- 
heater. To do so could result in a fire. 


To use preheater for cold starting: 


1. Set throttle in idle position. Turn glow plug toggle 
switch to “ON” position. Red indicator light must 
be on. 


2. After red light has been on for 20 seconds, start 
cranking engine. As soon as engine begins rotating, 
operate preheater priming pump to maintain 80 to 
100 psi [552 to 689 kPa] fuel pressure. Use of primer 
before the 20-second interval will wet glow plug and 
prevent heating. 


3. Її engine does not start within 30 seconds, stop 
cranking. Wait one or two minutes and repeat 
cranking operation. 


4. After engine starts, pump primer slowly to keep 
engine idling smoothly. In cold weather this may 
require 4 to 5 minutes or longer. Do not accelerate 
engine. 


5. When the engine has warmed up so it does not falter 
between primer strokes, stop pumping. Close and 
lock primer. Turn off glow plug toggle switch. (Red 
indicator light will go out.) 


6. If engine gives no indication of starting during first 
three full strokes of preheater pump, touch-check 
intake manifold for heat. If no heat, check electrical 
wiring. If wiring is all right, remove 1/8 inch pipe 
plug (1, Fig. 1-10) from manifold near glow plug 
and close glow plug manual switch for 15 seconds 
and observe glow plug through 1/8 inch plug hole. 
The glow plug should be white hot; if not, connect 
wiring to a 6- to 12-volt (as used) source and check 
amerpage; it should be 30 to 32 (minimum). If glow 
plug is all right, check manual switch and resistor 
(if used} and replace if necessary. 


Note: Preheater priming pump, switches and resistor 
are located at the instrument panel and are to be 
checked during engine starting. 


Fluid Starting Aid 


Starting fluids allow combustion with a lower cylinder 
temperature since it is a more volatile fuel. A pressur- 
ized spray can or a rag wet with fluid will usually 
provide quick starting as low as —10?F [—23* C]. 
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Fig. 1-10, (N11949). Glow plug inspection hole — N/NT-885 
Engine .. | 


Below this temperature, some means of injecting a 
carbureted vapor directly into the intake manifold is 
necessary. | 


The cold starting aid, approved for use in Cummins 
Engines, has been based upon starting aid capabilities 
to —25° F [—32° C]. 


Caution: Do not attempt to use vapor compound type 
starting aids near heat, open flame or on engines 


equipped with glow plug system. 
Manually Operated Valve 


The manualty operated valve, illustrated in Fig. 1-13 
includes valve body assembly (6), clamp (2) and nyion 
tube (3). Fuel cylinder (1}, atomizer fitting (5) and pull 
contro! {7} must be ordered separately. 
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Fig. 1-11, (V11011). Manual operated valve 
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Standard pull or throttle control cables may be used, to 
actuate the manual valve, if desired. 


Electrically Operated Vaive 


The electrically operated valve, Fig. 1-12, includes 
valve body (7), 90 degree eibow (5), clamp (2), push 
button switch (6), and nylon tube (3). The thermostat is 
mounted on the engine exhaust manifold and cuts out 
the valve by sensing manifold heat when the engine is 
running. See parts catalog for fuel cylinder (1) and fuel 
atomizer fittings (4). These fittings must be ordered 
separately, as required. 





Fig. 1-12, (V11012). Electric operated valve 


Installation Recommendations 


The atomizer fittings must be mounted in the engine 
air intake manifold or intet connection to provide an 
equal distribution of starting fuel to each cylinder. The 
atomizer holes are 180 degrees apart and must be 
mounted so the spray is injected the "long way" of the 
manifold. If incorrectly installed, the spray goes cross- 
wise of the manifold. 


Recommended Starting Technique Using 
Fleetguard Starting Aid 


1. Set throttle for idle. 


2. Disengage driven unit or make sure gears are in 
neutral. 


3. Open manual fuel shut-down valve, or electric shut- 
down valve, whichever used. 


4. Engage starter and while cranking, apply metered 
amounts of starting fluid until engine idles smoothly. 
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Use of Starting Fluid Without Metering Equipment 


1. Spray starting fluid into air cleaner intake, while 
second man cranks engine. 


Warning: Never handle starting fluid near an open 
flame. Never use it with preheater or flame thrower 
equipment. Do not breathe the fumes. Use of too 
much will cause excessively high pressures and deto- 
nation, or over speed engine. 


2. Starting aid fumes will be drawn into the air intake 
manifold and the cold engine should start without 
difficulty. 


Warning: Fuel oil or volatile fuel cold starting aids are 
not be be used in underground mine or tunnel opera- 
tions. If the engine is so equipped check with the local 
U.S. Bureau of Mines Inspector for use of starting aid. 


Engine Warm-Up 


When the engine is started, it takes a while to get the 
lubricating oil film re-established between shafts and 
bearings and between pistons and liners. The most 
favorable clearances between moving parts are ob- 
tained only after all engine parts reach normal operat- 
ing temperature. Avoid seizing pistons in liners and 
running dry shafts in dry bearings by bringing the 
engine up to operating speed gradually as it warms up. 


On some emergency equipment (such as fire pump 
engines) warm-up may not be necessary due to 
equipment being housed inside a heated building. For 
an engine starting with a parasitic load, such as a fire 
pump, coolant temperatures must be a minimum of 
120°C [49° С]. 


Engine Speeds 


All Cummins engines are equipped with governors to 
prevent speeds in excess of maximum or predeter- 
mined lower speed rating. 


The governor has two functions: First, it provides the 
fuel needed for idling when the throttle is in idle 
position. Second, it overrides the throttle and shuts off 
fuel if engine rpm exceeds maximum rated speed. 


Speeds listed in Table 1-1 are for engines rated at maxi- 
mum rpm and fuel rate. 


Note: Engines in many applications aré applied at a 
lower than maximum rated speed; check the serial 
dataplate. 


Power generator units are pre-set to operate at a 
specific governed rpm. 


Table 1- t: Engine Speeds (RPM) 


Engine Maximum 
Model Rated 
Alt NH, NT, 855-H, 855-L 2100 
All NH, NT 2300 
у-903 2600 
VT-903 2400 
V-378, V-504, V-555 3000 
V-378. V-504, V-555 3300 
V-1710. V-1710-L 2100 
KT-1150 2100 
КТА-1150 2100 
KT-2300 2100 
KTA-2300 2100 
KTA-3067 2100 


Oil Temperature 


The oil temperature gauge normally should read 
between 180? F [82? C] and 225? F [116* C]. Under full 
load conditions, an oil temperature of 226? F [129° C] 
for a short period is not cause for alarm. 


Caution: Any sudden increase in oil temperature 
which is not caused by load increase is a warning of 
possible mechanical failure and should be investi- 
gated at once. 


During warm-up period, apply load gradually until oil 
temperature reaches 140? F [60? C]. While oil is cold it 
does not do a good job of lubricating. Continuous 
operation or long periods of idle with oil temperatures 
below 140°F [60? C] may cause crankcase dilution 
and acids in the lubricating oil which quickly accelerate 
engine wear. 


Water Temperature 


A water temperature of 165 to 195° F [74 to 91°C] is 
the best assurance that working parts of the engine 
have expanded evenly to the most favorable oil clear- 
ances. Maximum engine coolant temperatures should 
not exceed 200° F [93° С]. 


Keep thermostats in the engine summer and winter, 
avoid long periods of idling, and take necessary steps 
to keep water temperature up to a minimum of 165° F 
[74? C]. If necessary in cold weather, use radiator 
shutters or cover a part of the radiator to prevent 
overcooling. 


Oll Pressure 


Normal engine oil pressure at 225° F [107° C] are listed 
in Table 1-2. 





Table 1-2: Oil Pressure PSI [kPa] 


Engine idle Rated 
Series Speed Speed 
NH, NT, 855-R, 855-L 


5/20 [34/138] 40/75 [276/517] 


V-903, VT-903 5/25 [34/72] 40/65 [276/448] 
V-378, V-504, V-555 10/30 [69/207] || 45/85 [310/586] 
V-1710, V-1710-L 15 (103] 50 [345] 

KTA-1150 15 [103] 45/70 [310/483] 
KTA-2300 20 [138] 45/70 [310/483] 
KTA-3067 20 [138] 45/70 [310/483] 





Note: Individual engines may vary from above normal 
pressures. Observe and record pressure when engine 
is new to serve as a guide for indication of progressive 
engine condition. (High oil pressure during start-up is 
not cause for alarm.) For record purposes these read- 
ings are more accurate and reliable when taken 
immediately after an oil change. 


Engine Exhaust 


The engine exhaust is a good indicator of engine 
Operation and performance. A smoky exhaust may 
be due to a poor grade of fuel, dirty air cleaner, over- 
fueling or poor mechanical conditions. 


If engine exhaust is smoky, corrective action should 
be taken. 


High Altitude Operation 


Some engines, particularly naturally aspirated, lose 
horsepower when operated at high altitude because 
the air is too thin to burn as much fuel as at sea level. 
This loss is about 3 percent for each 1000 ft [304.8 m] 
of altitude above sea level for a naturally aspirated 
engine. Operate using a lower power requirement at 
high altitude to prevent smoke and over-fueling. 


Power Take-Off Application With PT (type G) 
VS Fuel Pump 


The VS fuel pump governor lever is used to change 
standard governed speed of engine from rated speed to 
an intermediate power take-off speed. 


When changing from standard speed range to power 
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take-off speed with engine idling on standard throttle, 
operate as follows: 


f. Place the VS speed control lever in operating 
position. 


2. Lock the standard throttle in full-open position. 
3. Engage power take-off. 

To return to standard throttle: 

1. Disengage power take-off. 

2. Heturn standard throttle to idle position. 


3. Lock the VS speed control lever in maximum speed 
position. 


Engine Shut-Down 
Idle Engine A Few Minutes Before Shut-Down 


It is important to idle an engine 3 to 5 minutes before 
shutting it down to allow lubricating oil and water to 
carry heat away from the combustion chamber, bear- 
ings, shafts, etc. This is especially important with 
turbocharged engines. 


The turbocharger contains bearings and seals that are 
subject to the high heat of combustion exhaust gases. 
While the engine is running, this heat is carried away 
by oil circulation, but if the engine is stopped suddenly, 
the turbocharger temperature may rise as much as 
100? F [56? C]. The resuits of extreme heat may be 
seized bearings or loose oil seals. 


Do Not Idle Engine for Excessively Long Periods 


Long periods of idling are not good for an engine 
because combustion chamber temperatures drop so 
low the fuel may not burn completely. This will cause 
carbon to clog the injector spray holes and piston rings 
and may result in stuck valves. 


If engine coolant temperature becomes too low, raw 
fuel will wash lubricating oil off cylinder walls and 
dilute crankcase oil so all moving parts of the engine 
will suffer from poor lubrication. 


lf the engine is not being used, shut it down. 


Turn Switch Key to “Off” Position 
to Shut Down the Engine 


The engine can be shut down completely by turning 
off the switch key on installations equipped with an 
electric shut-down valve, or by turning the manual 
shut-down valve knob. Turning off the switch key 
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which controls the electric shut-down vaive always 
stops the engine unless override button on shut-down 
valve has been locked in open position. If manual over- 
ride on electric shut-down valve is being used, turn 
button fully counterclockwise to stop engine. Refer to 
"Normal Starting Procedure", Valve cannot be re- 
opened by switch key until after engine comes to 
complete stop. 


Caution: Never leave switch key or override button in 
valve open or in run position when engine is not 
running. With overhead tanks this would allow fuel to 
drain into cylinders, causing hydraulic lock. 


Do Not Use the Compression Release 
Lever to Stop the Engine 


some engines are equipped with a compression 
release lever. Pulling this lever lifts the intake or ex- 
haust (depending on engine model) valve push tubes 
and opens the valves. The push tubes are lifted off their 
sockets and extensive wear on the batls and sockets 
will result from using the compression release to stop 
the engine. 


The compression release lever can be used as an aid in 
cranking, before starting, or while making injector and 
valve adjustment, but not to stop the engine. 


Stop Engine Immediately if Any Parts Fail 


Practically all failures give some warning to the 
operator before the parts fail and ruin the engine. Many 
engines are saved because alert operators heed 
warning signs (sudden drop in oil pressure, unusual 
noises, etc.) and immediately shut down the engine. 


Cold-Weather Protection 


1. For cold-weather operation, use of permanent-type 
antifreeze with rust inhibitor additives is recom- 
mended. See Section 3. 


2. Drain cylinder block and heads on all engines by 
opening petcocks and removing drain plugs as 
shown in Fig's. 1-13 to 1-19. If an air compressor 
(Fig. 1-20), heat exchanger or other "water cooled" 
accessory is used, open petcock and drain. Failure 
to properly drain engine and accessories may cause 
serious damage during freezing weather. 


3. Immersion-type water and oil heaters are available 
for engines used in cold-weather operations and to 
maintain temperatures to permit the engine to 
operate at full load at start-up. 
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1-14, (V50056). Coolant drain point — V/VT-903 Engine 
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Fig. 1-15, (V10820). Coolant drain point — V-378, V-504, 
V/VT-555 Engines 
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Fig. 1-16, (¥40033). Coolant drain point — V/VT-1710 Engine 
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Fig. 1-18, (K21903). Coolant drain point — KT(A)-2300 Engine 
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Fig. 1-20, (K21904). Two cylinder air compressor coolant 
drain 


Engine Operation in Cold Weather 


Satisfactory performance of a diesel engine operating 
in low ambient temperature conditions requires modi- 
fication of the engine, surrounding equipment, 
operating practices and maintenance procedures. 
The colder the temperatures encountered the greater 
the amount of modification required and yet with the 
modifications applied, the engines must still be capable 
of operation in warmer climates without extensive 
changes. The following information is provided to 
engine owners, operators and maintenance personnel 
on how the modifications can be applied to get satis- 
factory performance from their diesel engines. 


There are three basic objectives to be accomplished: 


1. Reasonable starting characteristics followed by 
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practical and dependable warm-up of engine and 
equipment. 


2. A unit or installation which is as independent as 
possible from external influences. 


3. Modifications which maintain satisfactory operating 
temperatures with a minimum increase in mainte- 
nance of the equipment and accessories. 


If satisfactory engine temperature is not maintained, 
higher maintenance cost will result due to increased 
engine wear, poor performance and formation of 
excessive carbon, vamish and other deposits. Special 
provisions to overcome low temperatures are definitely 
necessary, whereas a change to warmer climate 
normally requires only a minimum of revision. Most of 
the accessories should be designed in such a way that 
they can be disconnected so there is little effect on 
the engine when they are not in use. 


The two most commonly used terms associated with 
preparation of equipment for low temperature opera- 
tion are "Winterization" and "Arctic Specifications". 


Winterization of the engine and/or components so 
starting and operation are possible in the lowest 
temperature to be encountered requires: 


1. Use of correct materials. 
2. Proper lubrication, low temperature lubricating oils. 


3. Protection from the low temperature air. The metal 
temperature does not change, but the rate of heat 
dissipation is affected. 


4. Fuel of proper grade for lowest temperature. 


Heating to be provided to increase engine block and 
component temperature to a minimum of —25° F 
[—32? C] for starting in lower temperatures. 


6. Proper external heating source available. 


Electrical equipment capable of operating in lowest 
expected temperature. 


Arctic specifications refer to the design material and 
specifications of components necessary for satisfactory 
engine operation in extreme low temperatures to 
—65? C] [—54? C]. Contact Cummins Engine 
Company, Inc. or the equipment manufacturer to 
obtain the special items required. 


Caution: "Anti-leak" antifreezes are not recommended 
for use in Cummins Engines. Although these anti- 
freezes are chemically compatible with DCA water 
treatment, the "anti-leak" agents may clog the coolant 
filters and render them ineffective. 
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Industrial Fire Pump Engines 





Fire pump engines are built and applied under 
conditions set down by agencies such as Underwriters 
Laboratory; therefore, parts originally supplied must 
not be deviated from without qualifying agency 
approval. The following instructions are those special 
items necessary to this application, and shouid be 
used in conjunction with those previously stated. 


Initial Start-Up 


Note: Contact operating personnel responsible for fire 
protection system before starting. Obtain approval to 
service or repair. After repair obtain authorized signa- 
ture of acceptance. 


t. Remove heat exchanger cap, check or fill engine 
coolant supply; open water filter inlet and outlet 
valves. 


2. Prelubricate engine with oil metering specification 
MIL-L-46152 (API-CC/SC) viscosity 10W30. This 
includes removal of turbocharger oil inlet line on 
turbocharged engines to prelubricate housing by 
adding 2 to 3 oz [60 cc] of clean engine lubricating 
oil. 


3. Check crankcase oil level and fill to high mark on 
dipstick. 


4. Remove fuel pump solenoid lead and crank engine 
through both cranking cycles. 


5. Ifengine is equipped with “Vernier throttle’, place in 
idle position; if not place MYS throttle in idle posi- 
tion. On turbocharged models the delay cylinder 
line may be disconnected at the block and the 
block opening plugged. 


6. Reconnect fuel solenoid lead and start engine; run 
at idle speed. 


7. Verify lubricating oil pressure has been established, 
normally in 6 to 8 seconds. 


Note: Some automatic controllers require lubricating 
oil pressure higher than the normal pressure at 600 
rpm idle. Increase idle to 800 to 900 rpm if this condi- 
tion is encountered. All turbocharged engines should 
be set to 800 to 900 rpm idle. 


8. Continue to operate engine 3 to 5 minutes and 


review all systems for leaks or unusual conditions; 
correct as required. 


9. Stop the engine and install ST-1224 Adapter. 
10. Check crankcase oil level and fill to high mark. 
11. Start engine and adjust overspeed. 
12. Remove ST-1224 and replace original adapter. 
13. Clean raw water strainer. 
14. Start engine and adjust operating speed. 
15. Adjust raw water pressure regulator. 


16. Engine is now ready for normal operation. 


Normal Operation 


1. Daily or normal operation would include checking 
of fuel, tubricating oil, coolant and correcting any 
leaks or unusual conditions as required. 


2. Check coolant and oil heaters to assure at least 
12022 [49°C] water temperature has been 
maintained, 


3. Manually start engine using prescribed starting 
procedure. 


4. Operate engine the prescribed period of time or 5 
minutes after stabilization of coolant temperature. 


5. Shut engine down using normal test shut-down 
procedures. 


Note: To extend engine operating life and prevent 
premature component failures it is recommended the 
engine speed be reduced to idle for 3 to 5 minutes prior 
to engine shut-down. After shutting down the engine, 
return speed control to full open position. 


Fire Pump Engines — Overspeed 
Switch Adjustment 
(IF Engine Models) 


The speed switches required for overspeed protection 
on fire pump engines require high speed for the over- 
speed adjustment. All engines are now being shipped 
adjusted at maximum overspeed. The following 
overspeed adjustments are 20 percent above rated 
engine speed. 
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An adapter, ST-1224 with 2:1 ratio, in speed switch 
drive only, (1, Fig. 1-20) is available to drive the speed 
switch at twice engine speed. This tool when installed 
in place of the existing adapter permits adjustment to 
be made to the speed switch at slightly over 1/2 engine 
and pump speed. This maintains a pump speed well 
within its safe speed range while adjustments are 
being made. 





Table 1-3: Engine Overspeeds 








Engine Rated 

Model Speed Overspeed 
V-378-F1 1750-2200 2100-2640 
V-278-F2 2400-3300 2880-3960 
V-504-F 1 1750-2200 2100-2640 
V-504-F2 2400-3300 2880-3960 
N-855 1460-2100 1750-2520 
NT-855-F1 1750-2100 2100-2520 
NT-855-F2 1750-2300 2100-2760 
VT-1710-F 1756-2100 2100-2520 





Adjustment Procedure 
1. Remove present tachometer drive adapter. 


2. Install service tool, ST-1224, in position of standard 
drive adapter. Connect tachometer and overspeed 
stop switch to the ST-1224 Tool. 


Note: Overspeed stop switch cable must be connected 
to short adapter connection. (1, Fig. 1-21.) 


3. Start engine and warm to operating temperature. 





Fig. 1-21, (ST-1224). ST-1224 adapter 


4. Set engine speed to one-half (1/2) the desired 
engine shut-down speed as indicated by tachometer. 


a. On inline engine models, this can be accomp- 
lished by adjusting Vernier throttle control. 


b. On Medium Duty V engines, the speed adjust- 
ment must be made by adjusting the governor 
idle and maximum speed screws. The idle screw 
is housed in the front of the MVS governor. The 
maximum speed screw is mounted to the MVS 
governor by a bracket and is on the left hand side 
of the fuel pump. Engine slow down is accomp- 
lished by turning the idle speed screw counter- 
clockwise and turning the maximum speed 
screw in a clockwise direction. To increase 
engine speed reverse the procedure. 


5, Set single element speed switch. 


a. Remove lockwire from setscrews on side of 
switch. Loosen three (3) setscrews. 


b. Rotate cover clockwise (this decreases trip 
speed) until switch actuates and stops engine. 


c. Secure setscrews and replace locking wire. 


d. On manual reset models, re-activate the switch 
by pushing the reset button on top of switch. 


6. Set dual element speed switches. 
Caution: Do not break or remove lockwire. 


a. Remove the round head dust cover screw 
marked 2 from top of switch. Fig. 1-22. 


b. Insert 1/16 inch Hex Allen wrench into adjust- 
ing screw located just below surface of cover. 


Reset Button for High Speed Switch 


Common Terminals\ \High Speed Switch Terminal 


Low Speed Switch Terminal 
C1 C2 


Internal 
Wiring Diagram 


NO1 NC2 NO2 


Fig. 1-22, (CGS27). Double speed switch 


c. Turn counterclockwise to lower the.engine shut- 
down speed. Turn clockwise to raise engine 
shut-down speed. 


Caution: Do not turn adjusting screw more than three 
(3) revolutions in either direction from factory setting. 
Do not attempt to set dual element switch in same 
manner as the single element switch. 


d. Replace the dust cover screw removed in “Step 
a’ above, 


e. All overspeed switches must be manually reset, 
reactivate the switch by pushing the reset button 
on top of switch. 


7. Replace service tool, ST-1224, with original drive 
adapter and reconnect cables. 


Note: If stop crank adjustment is required do not use 
ST-1224 Adapter. Replace with standard adapter to 
effect adjustment. 


Fire Pump Engine Operating Speed Adjustment 


All Cummins fire pump engines will be shipped 
adjusted at the following speeds unless prior approval 
has been established for a specific speed. 


Final operating speed adjustment should be made at 
the time of the in service inspection to obtain the 
required fire pump operating speed. 


This speed adjustment must be made with the Vernier 
throttle in full fuel position and the systems fire pump 
operating at its rated condition. All speed ranges of 
N-NT and V-12 models are available by adjusting the 
MVS high speed adjusting screw. Fig’s. 1-23 and 1-24. 


Table 1-4; Fire Pump Engine Operating Speed 


Fuei Расіогу Махітит 
Engine Pump Adjusted Operating 
Model Code Speed Speed 
V-378 F1 C-653 1750 2200 
V-378 F2 C-651 2400 3300 
V-504 F1 C-652 1750 2200 
V-504 F2 C-650 2400 3300 
N-855 8761 1750 2100 
NT-855 F1 8770 1750 2100 
NT-855 F2 8771 1750 2300 
VT-1710F 8784 1750 2100 


Operating Instructions 1-13 








Fig. 1-23, (N11979). Adjusting engine speed 








Fig. 1-24, (N11980). Governor adjusting screw 


This screw requires a 1/8 inch Allen wrench and adjust- 
ment is made by loosening 7/16 inch locking nut and 
backing screw out to increase engine speed through 
the full speed range. 


The V-378 and V-504 F1 and F2 models require two 
differently calibrated fuel pumps. One pump code 
provides speeds between 1750 and 2300 rpm. A 
different pump code is required for speeds between 
2400 and 3300 rpm. The required speeds on these 
models are similarly obtained by MVS adjustment 
within the calibrated range as indicated above. It 
normally is prohibited by UL and FM to change engine 
ratings by changing fuel pumps on any models of fire 
pump engines. In the event of fuel pump rebuild, the 
pump must be calibrated to the original code and any 
deviation would be a violation to the insurance 
agencies approval. 
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Maintenance 


Maintenance Operations 2-1 


Maintenance is the key to lower operating costs. A diesel 
engine requires regularly scheduled maintenance to 
keep it running efficiently. 





Maintenance Schedule 





Preventive maintenance is the easiest and least 
expensive type of maintenance. It permits the Mainte- 
nance Department to do the work at a convenient time. 


A Good Maintenance Schedule Depends on 
Engine Application 


Actual operating environment of the engine governs 
the maintenance schedule. The suggested check sheet 
on the following page indicates some checks have to 
be performed more often under heavy dust or other 
special conditions. 


Using the Suggested Schedule Check Sheet 


The maintenance schedule check sheet is designed as 


a guide until adequate experience is obtained to . 


establish a schedule to meet a specific operation. 


A detailed list of component checks is provided 
through several check periods; also a suggested 
schedule basis is given for hours of operation, or 
calendar of time. 


A maintenance schedule should be established using 
the check sheet as a guide; the result will be a mainte- 
nance program to fit a specific operation. 


The check sheet shown can be reproduced by any 
printer. The person making each check can then 
indicate directly on the sheet that the operation has 
been completed. When a complete column (Under A, 
B, C, etc.) of checks is indicated, the engine will be 
ready for additional service until the next check is due. 


Storage for Engines Out of Service 


if an engine remains out of service and its use is not 
immediately forthcoming, special precautions should 
be taken to prevent rust. Contact the nearest Cummins 
Distributor or consult applicable Shop Manual for 


information concerning engine storage procedure. 
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2-4 Operation and Maintenance 
Construction and Industrial 





“A” Maintenance Checks—Daily 








Make a Daily Report of Engine Operation to the 
Maintenance Department 


The engine must be maintained in top mechanical 
condition if the operator is to get optimum satisfaction 
from its use. The maintenance department needs daily 
running reports from the operator to make necessary 
adjustments in the time allotted and to make provisions 
for more extensive maintenance work as the reports 
indicate the necessity. 


Comparison and intelligent interpretation of the daily 
report along with a practical follow-up action will 
eliminate most failures and emergency repairs. 


Report to the Maintenance Department any of the 
following conditions: 


Low lubricating oil pressure. 

Low power. 

Abnormal water or oil temperature. 
Unusual engine noise. 

Excessive smoke. 


Excessive use of coolant, fuel or lubricating oil. 


aoa fs ом - 


Any fuel, coolant or lubricating oil leaks. 


Check Engine 
Check Engine Oil Level 


Note: Some dipsticks have dual markings, with high- 
and low-level marks: static oil marks on one side, 
engine running at low idle speed marks on opposite 
side. Be sure to use proper scale. 


1. Check oil level with dipstick oil gauge located on 
the engine. Fig. 2-1. For accurate readings, oil level 
should not be checked for approximately 15 
minutes after engine shut-down. Keep dipstick with 
the oil pan with which it was originally shipped. 
Keep oil level as near "H" (high) mark as possible. 


Caution: Never operate the engine with oil level below 
the “L” (low) mark or above the “H” (high) mark. 


2. If necessary, add oil of the same quality and brand 
as already in the engine. See Section 3. 








Fig. 2-1, (K21901). Checking engine oil level 


Check Engine Coolant Level 


Keep cooling system filled to operating level. Check 
coolant level daily or at each fuel fill point. Investigate 
for causes of coolant loss. Check coolant level only 
when system is cool. 


Check Belts 


Visually check belts for looseness. If there is evidence 
of belt slippage adjust as follows: 


Using appropriate gauge, Fig's. 2-2 and 2-3, check 


ЏО ':-- 





ui oo 


ER 


Fig. 2-2, (N11977). Checking belt tension with ST-1274 





Fig. 2-3, (K114101). Checking belt tension with ST-1293 


and/or adjust belts to tension as indicated in Table 2-1. 





Table 2-1: Belt Tension (Pounds) 











Belt *New Beit **Belt Tension 

Width Belt Tension After Run-in 

Inches Gauge * or —10 * or —10 

Standard "V" Belt 

1/2 ST-968 140 100 
ST-1274 140 100 

11/16 ST-1138 140 100 

3/4 ST -1138 140 100 

Poly-V 

6 Rib ST-1293 150 130 

Special Applications 

V-378, V-504, V-555 

2 Pulley (Fan-aiternator drive) 

1/2 ST-968 90 50 
ST-1274 90 50 

3 Pulley (crankshatt, water pump, fan drive) 

1/2 ST-968 130 90 
ST-1274 130 90 

11/16 ST-1138 140 100 

NT-855 (Water pump with idler) 

15/32 ST-968 130 BO 
ST-1274 130 80 


“New belts must be retensioned to values listed under 
“Belt tension after run-in”, 


""Used belts should be retensioned to values listed under 
“Beit tension after run-in”. 





Note: When using the "Krikit" gauge the correct belt 
tension reading for the belt tested must be read at the 
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point where the top of the black indicator arm crosses 
the bottom numbered scale. Position gauge in the 
center of the belt between two pulleys. The flange at 
side of gauge shouid be flat against edge of beit. 


Inline Engine Water Pump Belts 
(No Idler) 


1. Eccentric water pump adjustment. 


a. Loosen water pump clamp ring to allow pump 
body to turn. 


b. Loosen pump body by pulling up on belts. A 
sharp jerk may be required. | 


c. Insert bar in water pump body slots and rotate 
pump body counterclockwise to tighten belts, 


Note: Do not adjust to final tension at this time. 


d. Snug clamp ring capscrew farthest from belts, 
on exhaust side to 5 ft-Ibs (7 N « m]. 


e. Snug two capscrews above and below the first 
one to 5 ft-lbs [7 N . m]. 


f. Finish tightening by alternating from side to side 
in 5 ft-Ibs [7 N « m] increments to a final torque 
of 12 to 15 ft-Ibs [16 to 20 N « m]. 


g. Check belt tension. 


Final belt tension was not obtained by adjustment 
alone. The water pump body was pulled straight by 
snugging the capscrews in the order described, thus 
increasing belt tension to final value. 


2. Adjustable (split) pulley water pumps, V-903 
Engines опіу. 


a. Remove capscrews joining the sheave(s) of the 
pulley. 


Note: Clean capscrew threads and holes in sheaves 
thoroughly to avoid capscrew breakage during 
reassembly. 


b. The outer half of the pulley is screwed onto the 
‘hub extension of the inner half. Some pulleys 
are provided with flats, and some with lugs for 
barring. 


c. Bar the engine over to roll the belt outward on 
the pulley as the outer half is turned in. 


d. Adjust belt(s) to tension indicated in Table 2-1. 


Turn outer sheave(s) in enough to align the 
capscrew holes. 


Ф 


2-6 Operation and Maintenance 
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f Start capscrews and tighten alternately and 
evenly. Final tension is: 


§/16-18 capscrew, 10 to 12 ft-lbs [14 to 16 N «m] 
3/8-16 capscrew, 17 to 19 ft-lbs [23 to 26 N -m] 


g. Bar engine over one or two revolutions to seat 
belt. 


h. Recheck belt tension. 


Inline Engine Water Pump Belts 
(With Idler) 


1. Loosen capscrews апа lockwashers or locknut 
securing idler pulley to bracket or water pump. 
Fig. 2-4. 





Fig. 2-4, (N11974). Water pump — with idler 


2. Using a pry bar (NTA) or adjusting screw (FFC) 
adjust idler pulley until proper belt tension is indi- 
cated on gauge. See Table 2-1. 


3. Secure idler putley or bracket in position by tighten- 
ing tocknut or capscrews and lockwashers to 45 
to 55 ft-Ibs [61 to 75 N - mj torque. 


Note: Self tensioning idler on V-1710 belt driven water 
pumps requires no adjustment or belt tension check. 


Fan Drive Belts 


1. Loosen large locking nut on fan hub shaft or cap- 
screws securing fan hub shaft to mounting bracket. 
The fan hub will fall out of line when this is done. 


2. Turn the adjusting screw to increase belt tension. 


3. Tighten the locknut or capscrews until the fan hub is 
straight. Snug the nut to maintain hub in proper 
alignment with the fan hub bracket. 


Caution: Do not adjust to full tension with the adjust- 
ing screw, this would result in overtightening. 


4. Belt tension should read as indicated in Table 2-1 
on applicable gauge. 


5. Tighten NH/NT Engines locknut to 400 to 450 ft-Ibs 
(542 їо 610 М « m]; then back off 1/2 turn. Tighten 
the four 1/2 inch capscrews, Fig. 2-5, on NTC-350 
FFC Engines to 75 to 85 ft-Ibs [101 to 115 N - m]. 





Fig. 2-5, (N12018). Fan hub installation —NTC-350 FFC 


On V-903 Engines tighten capscrews to 75 ft-Ibs [102 
N «m] or single nut to 450 ft-Ibs [610 N « m]. 


6. Recheck belt tension. 


7. Back out adjusting screw one-half turn to prevent 
breakage. 


Note: Self tensioning backside idler on KT/KTA-2300 
and KT A-3067 belt driven fan requires no adjustment 
or belt tension check. 


Generator/Alternator Beits 


Belt tension should be as indicated in Table 2-1 when 
measured with the applicable gauge. 


Belt Installation 
If beits show wear or fraying, replace as follows: 


1. Always shorten distance between pulley centers so 
belt can be installed without force. Never roli a belt 
over the pulley and never pry it on with atool such as 
a screwdriver. Either of these methods will damage 
belts and cause early failure. 


2. Always replace belts in complete sets. Beits riding 
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depth should not vary over 1/16 in [1.6 mm] on 
matched belt sets. 


3. Pulley misalignment must not exceed 1/16 in 
[1.6 mm] for each ft [O.3 m] of distance between 
pulley centers. 


4. Belts should not bottom on pulley grooves nor 
should they protrude over 3/32 in [2.4 mm] above 
top edge of groove. 


5. Do not allow belts to rub any adjacent parts. 
6. Adjust belts to proper tension. 
Readjusting New Belts 


All new belts will loosen after running for 5 minutes 
and must be readjusted to “belt tension after run-in”. 
Ref. Table 2-1. 


Check Oil Bath Cleaner Oil Level 


Daily check oil level, Fig. 2-6, in oi! bath air cleaner to 
be sure oil level in cup is at indicated mark. Refilt 
as required. 


"Cummins Engine Company, Inc. recommends the 
use of dry type air cleaners. 


Check for Damage 


Visually check fuel system, etc., including AFC fuel 
pump, for misadjustment or tampering; check all con- 
nections for leaks or damage. Check engine for 
damage; correct as necessary. 





Fig. 2-6, (N11001). Checking oil level in air cleaner 
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4A" Maintenance Checks—Weekly 





Repeat Daily Checks 


Check Air Cleaner 
Clean Pre-Cleaner and Dust Pan 


Under extremely dirty conditions an air pre-cleaner 
may be used. Clean pre-cleaner jar and dry-type air 
cleaner dust pans daily or more often, as necessary, 
depending on operating conditions. 


Check Inlet Air Restriction 
Mechanical Indicator 


A mechanical restriction indicator is available to indi- 
cate excessive air restriction through a dry-type air 
cleaner. This instrument can be mounted in air cleaner 
Outlet or on vehicle instrument panel. The red flag 
(1, Fig. 2-7) in window gradually rises as cartridge loads 
with dirt. After changing or replacing cartridge, reset 
indicator by pushing reset button (2). 
й 


EE 


riction indicator 


Note: Never remove felt washer from indicator, it is 
necessary to absorb moisture. 


Vacuum Indicator 


Vacuum switches, Fig. 2-8, are available which actuate 
a warning light on the instrument panel when air 
restriction becomes excessive. 





3. Vacuum Switch 
4. Warning Light 


1. Wiring 
2. Piping 





Fig. 2-8, (N21905). Vacuum switch to check air inlet 


1. Air restriction on turbocharged engines must not 
exceed 25 inches [635 mm] of water or 1.8 inches 
[46 mm] of mercury under full power conditions. 


2. Naturally aspirated engine air restriction must not 
exceed 20 inches [508 mm] of water or 1.5 inches 
[38 mm] of mercury at air intake manifold at rated 
speed. 


Clean or Replace Air Cleaner Elements 


The paper element in a dry-type air cleaner, Fig's. 2-9, 
2-10, 2-11 and 2-12, may be cleaned several times by 
using air to blow off dirt or by washing with nonsudsing 
household detergent and water at 120 to 140° F [49 to 
60°C], then drying with compressed air, approxi- 
mately 30 psi (306 kPa]. Do not hold air jet too close to 
paper element. 


Elements that have been cleaned several times will 
finally clog and air flow to engine will be restricted. 
After cleaning, check restriction as previously 
described and replace element if necessary. 


Caution: Holes, loose end seals, dented sealing sur- 
faces and other forms of damage render cleaner inop- 
erative and require immediate element replacement. 


To change element: 


1. Loosen wing nut (1, Fig. 2-9) securing bottom cover 
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Fig. 2-9, (N11003). Air cleaner — dry type 
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Fig. 2-10, (K11913). Changing air cleaner element 


(2) to cleaner housing (3). Remove cover. 
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2. Pull element (6) down from center bolt (4). 


Caution: Pull cover and element straight out when 
removing from housing, Fig. 2-10, to avoid damage 
to element. 
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З. Нетоуе gasket (5) from outlet end (7) of housing. Fig. 2-12, (N11030). Air cleaner — heavy duty (dual element) 
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When installing the element, make sure it seats on the 
gasket at the air cleaner outlet end. 


Heavy Duty Dry-Type Air Cleaners 


Heavy duty air cleaners (single and dual types) com- 
bine centrifugal cleaning with element filtering, Fig's. 
2-11 and 2-12, before air enters engines. 


Before disassembly, wipe dirt from cover and upper 
portion o: air cleaner. To clean single or dual types: 


1. Loosen wing bolt, remove band securing dust pan 
(1, Рід. 2-11), (2, Fig. 2-12). 


2. Loosen wing nut (2, Fig. 2-11 and 3, Fig. 2-12), 
remove dust shield (3, Fig. 2-11), (4, Fig. 2-12), from 
dust pan (1, Fig. 2-11), (2, Fig. 2-12), clean dust pan 
and shield. 


3. Remove wing nut (2, Fig. 2-11), (5, Fig. 2-12) secur- 
ing air cleaner primary element (6, Fig. 2-12) in air 
cleaner housing, inspect rubber sealing washer on 
wing nut (4, Fig. 2-11), (5, Fig. 2-12). 

4. Blow out element from clean air side with com- 
pressed air not exceeding 30 psi [207 kPa]. 


5. Wash element with nonsudsing household deter- 
gent and water, 120 to 140? F [49 to 60? C]. Dry with 
compressed air, 30 psi [207 kPa]. 


Inspect element after cleaning. 
Install new or cleaned primary element. 


8. Be sure gasket washer is in place under wing nut 
before tightening. 


9. Reassembie dust shield and dust pan, position to air 
cleaner housing and secure with band. 


10. On dual element type Cyclopac cleaner: 


a. Check air restriction indicator, if air restriction is 
excessive, disassemble air cleaner, remove wing 
nut (8, Fig. 2-12), and replace safety element (9). 


b. Reassemble air cleaner as described in "Steps 8 
and 9" above. 


Cartridge Type Air Cleaner Element 


1. Loosen wing nuts (4, Fig. 2-13 or 2-14) on air cleaner 
housing (5) to remove pre-cleaner panel with dust 
bin (1). To remove pre-cleaner panel (2) equipped 
with exhaust aspirator loosen “U” bolt clamp secur- 
ing pre-cleaner to aspirator tubing. 





Fig. 2-14, (V11009). Air cleaner — cartridge type (single stage) 


2. Remove dirty Pamic cartridge (3), by inserting 
fingers in cartridge opening (loosen all four corners 
of cartridge, one at a time) and pulling straight out. 


With larger cartridge, it may be necessary to break seal 
along edges of cartridge. After seal has been broken, 
pull the cartridge straight out and slightly up so 
cartridge will clear sealing frame and edges of air 
cleaner housing. 


Cleaning and Inspection 


1. Clean pre-cleaner openings (2) of all soot, oil film 
and any other objects that may have become lodged 
in openings. Remove any dust or dirt in lower 
portion of pre-cleaner and aspirator tubing. Inspect 
inside of air cleaner housing for foreign material. 


2. Inspect dirty cartridge for soot or oil. If there is soot 


inside Pamic tubes, check for leaks in engine 
exhaust system, exhaust "blow-back" into air intake 
and exhaust from other equipment. If cartridge 
appears "oily", check for fumes escaping from 
crankcase breather. Excessive oil mist shortens life 
of any dry-type cartridge. Troubleshooting at this 
point can appreciably lengthen new cartridge life. 


3, It is not recommended to clean and reuse cartridge. 
When returned to service, life expectancy of a 
paper cartridge will be only a fraction of original 
service life. 


4. Inspect clamps and flexible hose or tubing to be 
sure all fittings are air tight on cleaners with exhaust 
aspirators. 


5. The pre-cleaner dust bin is self-cleaning. 
Assembly 


1. Inspect new filter cartridge for shipping damage 
before installing. 


2. Toinstall a new cartridge, hold cartridge (3, Fig. 2-13 


and 2-14) in same manner as when removing from 
housing. Insert clean cartridge into housing; avoid 
hitting cartridge tubes against sealing flange on 
edges of air cleaner housing. 


3. The cleaner requires no separate gaskets for seals; 
therefore, care must be taken inserting cartridge to 
insure a proper seat within cleaner housing. Firmly 
press all edges and corners of cartridge with fingers 
to effect a positive air seal against sealing flange of 
housing. Under no circumstances should cartridge 
be pounded or pressed in center to effect a seal. 


4. Replace pre-cleaner panel (2) and tighten wing nuts 
(4) by hand, for final tightness turn 1-1/2 to 2 turns 
with a small adjustable wrench. Do not overtighten. 
On pre-cleaner with exhaust aspirator, assemble 
aspirator tube to pre-cleaner panel and tighten 
"U" bolt. | 


5. Care should be taken to keep cleaner face 
unobstructed. 


Change Oil Bath Air Cleaner Oil 


Before dirt build-up reaches 1/2 inch [12.7 mm], 
remove oil cup from cleaner. Discard oil and wash cup 
in cleaning solvent or fuel oil. 


Note: During wet weather and in winter months, 
changing of oil is equally as important as during dusty 
weather since the air cleaner inlet may be located in an 
air stream which carries moisture into the cleaner. 
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Fill oif cup to level indicated by bead on side with clean, 
fresh oil of the same grade as that in crankcase and 
assemble to cleaner. In extremely cold weather a 
lighter grade may be necessary. A straight mineral, 
non-foaming detergent, or non-foaming additive oil 
may be used in oil bath air cleaners. 


Caution: Never use dirty or used oil. 


Drain Air Tanks 


In cold weather, condensed moisture in air tanks and 
lines may freeze and make controls useless. 


Drain air tanks to keep all water out of the compressed 
air system. 


Drain Sediment from Fuel Tanks 


Loosen fuel tank drain cock or plug. if used, and drain 
approximately 1 cup of fuel to remove water and sedi- 
ment. Close drain cock or plug. 


Fuel/Water Filter Separator 


If more moisture than usual is present when checking 
fuel tanks, it may be advisable to install a water 
separator. 


Contact the nearest Cummins Dealer for a Fleetguard 
water separator that meets requirements. 


Drain plugs are located in bottom of some fuel filter 
cases and in sump of some fuei supply tanks. More 
condensation of water vapor occurs in a partially filled 
fuel tank than in a full one. Therefore, fuel supply tanks 
should be kept as nearly full as possible. Warm return- 
ing fuel from injectors heats fuel in the supply tank. If 
fuel level is low in cold weather, the fact that the upper 
portion of the tank is not being heated by returning 
fuel tends to increase condensation. In warm weather 
both supply tank and fuel are warm. In the night, how- 
ever, cool air lowers temperature of the tank much 
more rapidly than the temperature of the fuel. Again 
this tends to increase condensation. 
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“B” Maintenance Checks 


At each "B" Maintenance Check, perform all "A" Checks 
in addition to the following. 


Change Engine Oil 


Factors to be checked and limits for oil analysis are 
listed below. Oil change at "B" Check, as shown in 
maintenance chart on Page 2-2, is for average 
conditions. 


1. Bring engine to operating temperature, shut down 
engine, remove drain plug from bottom of oil pan, 
and drain oil. 


2. Install drain plug in oil pan. On 855, V-903, 
KT(A)-1150, KT(A)-2300 and KTA-306/ Engines 
torque to 60 to 70 ft-Ibs [8t to 95 N -m]. On V-378, 
V-504 and V-555 Engines torque to 35 to 40 ft-Ibs 
[47 to 54 N «m]. On V-1710 Engines torque to 45 to 
55 ft-lbs [81 to 75 N , m]. 


3. Fill crankcase to "H" (high level) mark on dipstick. 
4. Start engine and visually check for oil leaks. 


5. Shut down engine; allow 15 minutes for oil to drain 
back into pan; recheck oil level with dipstick. Add 
oil, as required. 


Note: Use lubrication oil meeting specifications listed 
in Section 3, and genuine Cummins filters on 
equipment. 


Lubricating Oil Change intervals 


1. The recommended oil change interval is deter- 
mined by the "Chart Method" based on fuel oil 
consumed and lubricating oil added. See "Chart 
Method" following. 


2. An alternate to the "Chart Method" is 250 hours 
or 6 months. 


3. A second alternate method of determining oil 
change interval may be established through the use 
of oil analysis. Refer to "Lubricating Oil Analysis". 


Chart Method 


Advancement in lubrication technology has made it 
possible for users of Cummins engines to successfully 
extend oil change intervals, thus reducing mainte- 
nance costs. 


Note: At oil change, change full-flow filter, by-pass 
filter (if used) and fuel oil filter. 


Lubricating oil change intervals depends on the foilow- 
ing variables: 

1. Fuel consumption per hour. 

2. Oil consumption per hour. 

3. Filtration systems. 

4. Lubricating system capacity. 


The following graphs are to be used to determine the 
proper oil change interval for engines. 


Total lubricating system capacity (in gallons) can be 
determined by adding the oil pan (high level), full-flow 
filter(s) and by-pass filter(s) capacities. Total lubricat- 
ing capacities must be rounded to the nearest gallon. 
See example following. 


Note: Cummins Engine Company, Inc. does not 
recommend exceeding 600 hour oil change intervals. 
Therefore, curves are limited to 600 hours and should 
not be extended. 


VT-1710 Off-Highway Engine 


Oil pan capacity 18.00 gal. 
Full-flow filter (3) 2.79 gal. 
By-pass filter (2) 5.82 gal. 


Total system capacity 26.61 gal. — 27 gallons 
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Example: 


VT-1710 Off-Highway Engine With 750 By-Pass Filter 
Lubricating System Capacity — 27 Gallons 

Fuel Consumption: 17.5 Gallons/Hour 

Oil Consumption: 8 Hours Per Quart 

Recommended Oil Change Interval: 505 Hours 


LUBE SYSTEM CAPACITY — 27 GALLONS 


—= OIL CONSUMPTION 


FUEL CONSUMPTION 
(GALLONS PER HOUR} 





OIL CHANGE INTERVAL (HOURS) 





Operation and Maintenance 
Construction and Industrial 


2-14 


(SH'1OH) TYVAH31NI JONYHO 110 
009 904 OOF 00: 00% 


(бан, 
NOlLdAWNSNOD WoO— 





SNOTTIVS €L — ALIN Vd VO WALSAS 39N) 


(SHMOH) ПУЛУЯЗІМі ЗОМУНО ПО 


009 005 ООР pot 002 


(бан) 
МОП4АІМПЯМО ЧО УТ 





SNOTIVD LL — AJIOv dv 2 ИЗЛАЗАЗ 38711 


(YNOH 8934 SNOTTVO) 
NOILAWASNOS 13/14 


I OH d3d SNO TIVO 
NOLLdWI1SNO2 13n3 


(SH'YOH) TYAWAJ3LNI 39NYHD по 
009 005 ООР 4425 002 


(Сан) 
NOILdAINSNOD TO —- 





SNOTIVD 21 — ALI29 vd V2 W2313AS 3801 


(SHnY)OH) TVAB3LINI 39NVHO 110 
009 005 DOT 002 002. 


(бан) 
NOILAANSNOS ІО ~~ 





SNOTIVD 9I — ALl2 vd v2 W315AS 38601 


Ча1л!4 5599 АЯ H.LEM O34 v HIdSYV ATTTVHÜOLVN ^ AVMHOIH 330 


(апон H3d SNO11v5) 
NOLLJIWD'ISNOS Тапа 


(HNOH H3d4 SNOTIYv S) 
NOLLdAINSNOS Tans 


2-15 


Maintenance Operations 








ISUun'OH) TYAH31INI 39NYH2 110 (SU'1OH) TY AWU34INI 39NYHO 110 


005 ООР 00E 002 009 004 обе О0Е 002 


кран) 


крані 
NOHLdiW'ISNOO 110 === 


NOILJWASNOD ПО —— 


on 
>С 
r r 
GO 

"D 
c 
2% 
$ 
5% 

SNO TVS 6 — ALI994V9 W31LSAS 38071 
(5НПОН) ЛУАНЗІМІ ЗОМУНЭ ЗО 
005 ООР 008 002 б 009 005 "n 002 002 
(OdH) [DdH) 
NOILLJINDISNOD 110 —— NOLLdAWASNOD "О == 

cn 
а >G 
= 
од 
zo 
аз 
me 
22 

I 
= 
0: 92 
58 


ЗІ 





SNOTTYS ¿£ — АдІІОУ4ЧО М315А5 3917 SNOYIV9 9 — ALIO Ydv2 W3ESAS 39n11 


93 Па 55УФАВ НИМ ОЗЈУ ВН! а5 У ATTTVHÜOULYN — AVMHOIH 340 





<> 


= 


(HPOH H3d SNOT1v9) 
NOILLd WI ISNOS 13/13 


(пон u3d SNOT1v5) 
NOHLJWISNOOD 1303 


Operation and Maintenance 
Construction and Industrial 


2-16 


(SYNOH) TWAYILA! JONVHS 110 


009 009 00r DOE D0Z 


(ран! 
NOILdI AOQISNOO 110 — 





SNO TIVO LL — A L9 VdVv2 IN31SAS 3un 


(5НПОН) TV AHALINI 359NY H2 TIO 


009 005 соғ Юбе 004 


(OdH) 
NOILdiN(ISNOD 110 — 


SNO TIVO 6 — ALIOVdvV23 IN31SAS 3811 





СЛОН H3d SNOTTYO) 
NOLLdIAICTSNOS 1373 


(HOH H43d SNO 11995) 
NOLEJINCIOISNOO T3713 


(ЅУПОН) ТУЛЫЗАМІ 39МҰНӘ 140 


009 005 OOF DOE ooz 


(OdH? 
NOILJANSNOD 110 — 





SNOTTVD OL — ALIO Vvd'va IN315A5 38rrl 


(ЗЧПОН) ЗУАЧЗІМІ ЗЭМУНЭ TIO 


009 005 OOF 005; 004 


(бан) 
NOLLGANSNOD 110 — 





SNOVIVS 8 — ALISVdV¥O WALSAS 38071 


H34 lid SSVd-Ag8 HIIM GAS edVHOOs HNL — АЎМНЭІН 330 


(НПОН Н345М011У9) 
NOI LdINCISNOS 13603 


(YNOH 83d SNO TIVO) 
NOLLMANSNOO 1303 


2-17 


Maintenance Operations 


{SUYNOH}) TVAYSILNI JONVHI 110 


009 005 Ф? us 00€ 


(OdH) 
NOELdWÜOSNOO 110 — 





SNOTIvO SL — АНЭЎ Ў) IN318AS 3807 


(5ЧПОН) ТУАНЗЛМІ ЗӘМУНӘЭ 110 


008 005 OOF 0086 002 


(юан) 
NOILdWISNOOS 110 --- 





ЭМОТТУОЕІ- АЖӘУЧУҘУ ІМІЗ15 А5 J387 


(НПОН Н348М011У9) 
NOLLdINC'ISNO2 136013 


(HNOH H3d SNOTTYO) 
NOI.LdiNCISNOS 13603 


(SH(TOH) TV AH3LNI 3ONYH2 110 
009 005 OOF ` роб 002 


(одн) 
NOMLAAWNSNOS о -—— cm 
> 
_ 
од 
ze 
o2 
me 
nz 
т 9 
25 
D Z 





SNOT1V9 FL — ALI9Vd4V9 IN31SAS 38/11 


(SHÜOH) TYAH3LNEI 39N'YHO ПО 


009 005 OOF 002 002 


гоан) 
NOILdANSNGO 110 —— 


(апон 83d SNOT1v9) 
NO1LdINCISNOO 13r 


С 





431713 55У«4 А8 НИМ ОЗОНУНЈОВУПЈ — АУМНОН 330 


Operation and Maintenance 
Construction and Industrial 


2-18 


(SU(IOH) TYAHA1INI 3ONYHO 110 
009 009 ООР OOF 00c 


(бан) 
NOMLdANSNOS 110 —— 





SNOTIVO 6L — ALIO VdvV2 W315AS 398r 


(ЗЅУПОН) ТУАНЗІМІ ЗӘМУН2 710 
009 009 ООР 008 002 


(OdH) 
NOJLJANSNOS но == 





5МОЛ7УО ZL— ALIOVdVO W318SAS 3st 


(НПОН 93d SNOTIvO) 
NOILGANSNOS 13/4 


(H'OH H34 SNOTTIvO) 
NOIL LdIWITSNOS 1363 


ISHñOH) TYVAS31NI 3DNVH2 "но 
009 006 OOF 00E 004 


(бан) 
МОМ 5 МОЈ НО —— 





ЭМОТІУӘВІ - АЛПОоЧаУ О МАЈ 5А5 3901 


(5НПОН) ТҮЛНЗ1МІ ЗОМУНӘО 110 
009 005 OOF ODE 002 


(бін! 
NOI. LdWÜISNOD T0 — 





SNOTIVO 91 — ALIOVd YD WALSAS 3971 
Ч31111 5594 АЯ НІЇМ G3DNVHIOEHNL — AVMHDIH 440 


(ПОН 43d SNOTIY D 
NOILdINIISNO2 13614 


© 


(H QOH 939 5М077 У 9) 
NOILJWNSNOS 71303 


2-19 


Maintenance Operations 





(ЗЫПОН) ЛЎАНЗІМІ ЗЭМУНЭ 10 (SH'1OH) TYVAH3ANI 39NY'HO но 





>S 
m C 
оо 
e C 
== 
mc 
ти 
t 
Ss 
кран, 
NOILdWASNOD 110 МОЗАМ моо 110 —— 
SNOT1IvYD £z — ALIOVdVO IN31SAS 38611 SNOT11V9 ZZ — ALIDVd¥D IN31SAS 33611 
(5ЗПОН) ЛУҰЛЯЗІМІ! ЗОМУНЭ СНО (SH1OH) 1VAHA3LNI 39NYH2 по 
209 005 OOP 005 002 

BS 
rm 
оо 
= Ó 
Az 
me 
= = 
т "D 

М4 
ео 
52 

(OdH) 
NOILJAWNSNOD ПО == NOILLJWNSNOD 110 — 
SNO11wv95 LZ — ALIOVdvO IN31SAS 38011 5М077170 02 — ALlloOvVdV2O IN31SAS 38/11 


НЗІЛІЗ 5599 АЯ НПМ аЗОУУНЈОВНАЈ — АУМНОН 330 








(HOOH H3d SNO11v9) 
NOILdJWASNOS 1303 


(пон H3d SNOT1v9) 
NOIJ.dW(SNO2S 13113 


Operation and Maintenance 
Construction and Industrial 


2-20 


(5НПОН) ТУЛӘЗІМІ ЗОМУНОСНО 


409 005 ООР 002 004 


(OdH) 





SNO TIVO 2с — ALIOVAdVO IN31SAS 39811 


|ЗЧПОН) ПУЛУ ЗАМІ З9МУНО 110 
009 009 DOF 006 002 


(OdH) 
NOILdWOSNOO 110 — 





SNOTIvVO 66 — ALINVdVI WALSAS 3911 
9031113 55У4АЯ НІЇМ ОЗОЗУНЈОВНАЈ — АУМНЕН 340 


(ипон BH3d SNOTTvO) 
MOI LdINP'ISNOS 1303 


{НПОН аза SNOTIVO) 
NOILdWASNOD 13nd 


(ЗЧПОН) ПУЛУЗІМІ ЗОМУНО 110 


009 004 ООР 006 goc 


(бан!) 
NOLLJANSNOD HO — 





SNOTIVS 97 — ALIO Vd'v2 И 31 3ЗАЗ 38П1 


ІЗНООН) ПУЛЯЗІМІ ЗОМУНО 1ІО 


009 005 " рр 00€ 002 


(бан) 
NOILAWOSNOD 110 -— 





SNOTTYS Ра — ALIN Vd VO WALSAS 39071 


(YNOH Yad SNO11V9} 
МОМЗИЛ5МОЈ 1313 


(НПОН Н345М011У9) 
NOLLGANSNOOD Tan 


2-21 


Maintenance Operations 


(5ЯПОН)- 51УАНЗІМІ ЗӘМУНӘО 110 
009 009 006 ОРЕ 


(одн) 
NOILJWASNOD 110 


(SH'YOH) TYAUJLNI 39NYHD по 


(одн) 
МОМА МОЈ МО пп 


& 
(ипон 834 SNO1T1v5) 


NOI LJNIISNOO 17373 


ОР 





05 


SNOTIVD Ob — A113V4V9 W31SAS 38r1 SNO11V9 LS: A1I9VdV9 W318SAS 38n1 


831113 SSVd-Ag HLIM Q39uvHOOSBWL ^ AVMHOIH 440 


00< 





831 13 55У3АВ НИМ ОЗОЗУНЈОВУПЈ  АУМНОІН 310 


(япон Н34 8М011У9) 
NOI.LdINFYSNOO 13ñ3 


2-22 Operation and Maintenance 
Construction and Industrial 


Example: 


VT-1710 Off-Highway Engine With 750 By-Pass Filter 
Lubricating System Capacity — 27 Gallons 

Fuel Consumption: 17.5 Galions/Hour 

Oil Consumption: 8 Hours Per Quart 

Recommended Oil Change Interval: 505 Hours 


Lubrication Oil Analysis 


An alternate method for determining when to change 
lubricating oil is by oil analysis, using laboratory tests. 
A new series of tests should be run if filters, oil brands 
or grades are changed. 


In the beginning, tests should be made each 100 
gallons of fuel consumed (after the first 400 gallons), or 
20 hours (after the first 100 hours) until the analysis 
indicates the first oil change is necessary. 


Analysis Test for Lubricating Oil 


Check oil properties in the following list during analy- 
sis. These methods are fully described in the American 
Society for Testing Materíals Handbook. 








Oil Property Test Number 
Viscosity at 100? F and 210° F ASTM-D445 
sediment АЅТМ-0893 
Water ASTM-D95 
Acid and Base Number ASTM-D664 





General Limits for Oil Change 


1. Minimum Viscosity (dilution limit): Minus one SAE 
grade from oil being tested or point equal to a mini- 
mum containing five percent by volume on fuel oil. 


Maximum Viscosity: Plus one SAE grade from oil 
being tested, or ten percent increase at 210°F 
[99°C] or 25 percent increase at 100°F [38°C]. 


Sediment Content: Normal pentane insoluble 1.0 to 
1.5 percent. Benzine insoluble 0.75 to 1.0 percent. 


№ 


e 


4. Acid Number: Total number 3.5 maximum. 
5. Water Content: 0.2 percent maximum. 
6. Additive Reduction: 25 percent maximum. 


Caution: If the above tests indicate presence of any 
metal particles, or if found in filters, the source should 
be determined and corrective action taken before a 
failure results. 


Change Spin-On Lubricating 
Oil Filter Elements 


1. Unscrew combination case and elements, Fig. 2-15, 
discard elements. 
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Fig. 2-15, (K11951). Removing "spin-on" lubricating Oil filter 
— KT(A)-1150 Engine 





Note: At each filter change check torque of adapter 
mounting capscrew; it should be 25 to 35 ft-Ibs [34 to 47 
М «т]. If the capscrew is not within torque range, the 
adapter may rotate when spin-on filter is removed. 
Replace adapter to filter head gaskets at each "C" 
maintenance check. 


2. Fill elements with lubricating oil. 
3. Position element to filter head, Fig. 2-16. Tighten by 





Fig. 2-16, (K21907). Installing "spin-on" lubricating oil filter 
— KT(A)-2300 Engine 


hand until seal touches filter head, tighten an addi- 
tional one-half to three-fourths turn. 


Caution: Mechanical tightening may distort threads 
or damage filter element seals. 


4. Run engine, check for leaks, recheck engine oil 
level; add oil as necessary to bring oil level to “H” 
mark on dipstick. 


Note: Always allow oil to drain back to oil pan before 
checking level. This may require 15 minutes. 


Change Lubricating Oil By-Pass Filter Element 


Note: By-pass filters may be mounted either vertically, 
horizontally or inverted; all are serviced in like manner. 


1. Remove drain plug (5, Fig. 2-17) and drain oil. 


2, Remove clamping ring capscrew (1) and lift off 
cover. 
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Fíg. 2-17, (V41908). By-pass filter cross section 


3. Unscrew support hold-down assembly (3); lift out 
element (4) and hold-down assembly. Discard 
element. 


4. Clean housing and hold-down assembly in solvent. 
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5. Inspect hold-down assembly spring and seal. 
Replace if damaged. 


6. Inspect drain plug and connections. Replace if 
damaged. 


7. Check orifice plug (6) inside oif outlet connection 
or standpipe; blow out with air to open and clean. 


Check filter cover o-ring (7). Replace if necessary. 


install new element in housing. Fig. 2-18. 





Fig. 2-18, (K21908). Installing by-pass filter element 


10. Replace support hold-down assembly in filter and 
tighten down to stop. 


11. Position O-ring seal on housing flange. 


12. Instal! cover and clamping ring; tighten capscrews 
until clamping lugs are indexed. 


13. Run engine, check for leaks; add enough extra oil 
to crankcase to fill to “H” (high) mark on dipstick. 


Caution: Never use a by-pass filter in place of a tull- 
flow filter. 


Change Fuel Filter Element 
Spin-On Type Filter 


1. Unscrew combination case and element, Fig. 2-19, 
discard element. 


2. Fill new filter with clean fuel. 


Install filter, tighten by hand until seal touches filter 
head. Tighten an additional one-half to three- 
fourths turn. 
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Fig. 2-19, (V11909). Changing "spin-on" type fuel filter 


Caution: Mechanical tightening will distort or crack 
filter head. 


Replaceable Element 
1. Open drain cock(s) and drain contents. 


2. Loosen nut{s) at top of fuel filter(s), Take out dirty 
element, clean filter case(s) and install new ele- 
ment(s). Fig. 2-20. 


Fig. 2-20, (V11910). Installing replaceable fuel filter element 


3. Install new gasket(s) in filter(s) and assemble 
case(s) and element(s). Tighten center bolt(s) to 20 
to 25 ft-Ibs [27 to 34 N « m] with a torque wrench. Fill 
fiter case(s) with clean fuel to aid in faster pick-up 
of fuel. 


4. Check fittings in filter head(s) for leaks. Fittings 
should be tightened to 30 to 40 ft-lbs [41 to 54 N «m]. 


Check Engine Coolant 


Periodic tests of engine coolant should be made to 
insure that the frequency of water filter servicing or 
concentration of DCA inhibitor is adequate to control 
corrosion for any specific condition of operation. In 
cases where "make-up" water must be added fre- 
quently, we suggest that a supply of water be treated 
and added as necessary. 


The concentration of effective inhibitor dissolved in 
coolant can be measured by Fleetguard DCA Coolant 
Checking Kit Part No. 3300846-S or Cummins 3375208 
which is available from Cummins Distributors for this 
Check. Fig. 2-21. | 





Fig. 2-21, (N12021). DCA coolant test kit 


The test kit indicates DCA concentration by measuring 
the tota! nitrite of a coolant sample, which provides 
cylinder liner cavitation protection. 


When antifreeze is present, it may contribute to the 
total nitrite, but most of the nitrite protection is 
obtained from the DCA inhibitor. In general, a good 
nitrite reading indicates that the combined inhibitor 
packages contained in the antifreeze (if used) and in 
DCA are sufficient to insure complete cooling system 
protection. 
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Concentration Test Procedure 3. Add one drop of nitrite test solution "A" to the 


Ann solution in the vial. Swirl to mix. 
1. Dilute one part of engine coolant with nine parts tap 


water. Mix well. 4. Continue to add nitrite test solution "A" one drop at 


a time, mixing between each drop, until a color- 
2. Fill vial to scribe mark, Fig. 2-22, with the diluted 3 P 


| f mitra change from red to pale blue, gray or green is 
coolant solution. Add two or three drops of nitrite observed. Make sure that the dropper is held in a 
indicator solution and swirl to attain a uniform 


vertical position. 
red color. 


5. Record the number of drops required for color 
change, and consult Table 2-2 for coolant condition 
and maintenance. 


Adding Make-Up Coolant and DCA to Cooling System 


1. Test coolant for DCA according to nitrite test 
procedure “With or Without Antifreeze” depending 
on the presence or absence of antifreeze in the 
cooling system. | 


2. Estimate make-up DCA. For example, if a fifteen 
gallon cooling system contains only 0.5 oz/gal. 
[4 ті рег 1] ОСА, and 1.5 o2/gal. (12 ml per I] is 
required, 15 ounces [426 g] of DCA should be added 
to the make-up coolant. 


Note: A one pint bottle of DCA-4L liquid (P/N 3300858) 
contains six dry ounces of DCA chemical in Step 2, 


Fig 2-22, (V12022). Mixing bottle concentrations are in dry ounces of chemical per 
' | gallon of coolant. 
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Table 2-2: Number of Drops of Test Solution "A" 


——rs—saaaa ñ a —mFTws—POJ JJ... Ñ ————_——_——_—_иииии“ 





Coolant With Coolant Without 
Antifreeze Antifreeze Coolant Condition Maintenance Required 
0-12 0-6 Dangerous (Ü to 0.6 oz. per Precharge system or add 
| дайоп ОСА) make-up DCA to top tank. 
12-17 7-12 Borderline (0.7 to 1.2 oz. per Replace service filter 
gallon DCA) and/or add make-up OCA to 
top tank. 
18-25 13-20 Acceptable (1.3 to 2.0 oz. per None. 
gallon DCA) 
25-30 20-30 Tolerable (2.0 to 3.0 oz. per None. 
galon DCA) 
Over 30 Over 30 Qverrated (over 3.0 per gallon Drain part of coolant and 
DCA) make-up with plain antifreeze 
and water. 


Note: Ethylene glycol/water solutions should not contain more than 3.0 oz. per gallon DCA or Dowtherm 209/water solutions 
should not contain more than 2.0 oz. per gallon OCA. Concentrations in excess of the above can cause sludge to form 
in the water filter. 
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3. Estimate the total amount of make-up coolant 
required (gallons), and calculate the proportions of 
water and antifreeze, if used, required. For example, 
one gallon of 50-50 antifreeze/water solution will 
require two quarts of antifreeze and two quarts 
of water. 


4. Add the required amount of water to a mixing con- 
tainer and dissolve the number of ounces of ОСА 
obtained in Step 2 in the water. If negative or zero 
results were obtained in Step 2, do not add DCA. 
(For DCA to dissolve, water should be above 
50°F [10° C]. 


5. Add the required amount of antifreeze, if used, to 
the water solution and mix thoroughly. 


6. Add make-up coolant to cooling system. 


Note: If the DCA concentration is low, and coolant level 
high, DCA may be added directly to the radiator in the 
amount indicated in Step 2. The engine should be 
running and warm enough to permit coolant circula- 
tion throughout the entire system. 


Bulk Storage of Make-Up Coolant 


If make-up coolant is stored in bulk, the following 
recommendations are provided for mixing and storing 
the coolant. 


1. Drain and clean bulk storage tank to remove any 
possible contaminants. 


2. Knowing the total capacity of the holding tank, 
calculate the proportions of water and antifreeze, if 
used, required. For example, a 500 gallon [1892 |] 
tank will hold 250 gallons [946 I] of water and 250 
gallons [946 !] of antifreeze for a 50-50 mixture. 


3. Multiply the desired DCA concentration by the total 
capacity of the holding tank in gallons. In the 
example above, 1.5 oz. DCA per gallon [12 ml per І] 
of coolant can be used in the 50-50 mixture. Multi- 
plying 1.5 oz. DCA per gallon [12 ml per I] times 500 
gallons [1892 i] yields a total DCA requirement of 
750 oz. (46 Ib. 14 oz.) [21.3 kg]. 


4. Add the water to the holding tank. Agitating con- 
tinuously, add the DCA to the water in small 
amounts until all of the chemical has dissolved. The 
water should be above 50°F [10° С]. 


5. Add the antifreeze last, if used, maintaining agitation 
to bring and keep the finished coolant in solution. 
Both antifreeze and DCA will settle to the bottom of 
the tank unless constant mixing or recirculation is 
provided. An example of recirculation ts the use of a 


small pump operating continuously to draw DCA 
and antifreeze off the bottom of the tank and dis- 
charging the solution at the top. Samples of coolant 
can be drawn off the top, middle and bottom of the 
storage tank and tested for antifreeze and/or DCA 
concentration if inadequate mixing is suspected. 


Change DCA Water Filter 


Change filter or element at each "B" Check; selection 
of element to be used should be based upon size of 
system. See "Coolant Specifications", Section 3. 


Note: Whenever coolant supply is changed the system 
must be drained, flushed, and precharged. See 
“Coolant Specifications’, Section 3 for DCA compati- 
bility with different brands of antifreeze. 


Spin-On Element 


1. Close shut-off valves on inlet and drain lines. 
2. Unscrew element and discard. 


3. Install new element, tighten until seal touches filter 
head. Tighten an additional one-half to three- 
fourths turn. Fig. 2-23. Open shut-off valves. 
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Fig. 2-23, (V514132). Installing DCA “spin-on” water titter 


Caution: Mechanical tightening will distort or crack 


filter head. 


Check Oil Levels 
Check Aneroid Oil 
1. Remove pipe plug from hole marked “Lub Oil”. 


2. Fill with engine lubricating oil to level of pipe plug 
hole. Reinstall pipe plug. 


Check Hydraulic Governor Oii Level 


Keep level half-way up on inspection glass or to 
high-level mark on dipstick. Use same grade oil as 
used in engine. 


Clean/Change Crankcase Breather 


Mesh Element Breather 


1. Remove wing nut (6, Fig. 2-24), flatwasher and 
rubber washer securing cover (1), to breather 
body (5). 





Fig. 2-24, (V519091, Crankcase breather — mesh element 
with vapor barrier 


2. Lift off cover and lift out breather element (2), vapor 
eiement (3) and gasket (4). 


3. Clean all metal and rubber parts in approved clean- 
ing solvent. Dry thoroughly with compressed air. 


4. Inspect rubber gasket: replace if necessary. Inspect 
body and cover for cracks, dents or breaks; discard 
all unserviceable parts. 


5. Install cleaned or new breather element (2, Fig. 2-24) 
and cleaned vapor element (3) to breather body (5}. 
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6. Install rubber gasket (4) In cover {1}; position cover 
assembly to body (5). 


7. install rubber washer, flatwasher and wing nut (6); 
tighten securely. 


Screen Element Breather — Cleaning and Inspection 
1. Remove vent tube if not previously removed. 


2. Remove capscrews, washers, cover, screens and 
baffle if used, from breather body. Fig. 2-25. 
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Fig. 2-25, (N11934). Crankcase breather — screen type 


3. Clean vent tube, screens and baffle in an approved 
cleaning solvent. Dry with compressed air. Wipe out 
breather housing. 


4. Assemble baffle and screens, if used, and new 
gasket in body. 


5. Replace cover with cover boss resting securely on 
point of screen, if used; secure with washers and 
capscrews. 


6. Replace vent tube. 


Ciean Air Compressor Breather 
When used, service breathers regularly as follows: 
Bendix-Westinghouse Paper Element 


Remove breather cover and element. Fig. 2-26. Clean 
by reverse flushing with compressed air, reassemble 
on compressor. Discard element if damaged or 
unsuitable for cleaning. 


Bendix-Westinghouse Sponge 


Hemove breather from air compressor. Disassemble 
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Fig. 2-26, (V41420). Bendix-Westinghouse air compressor 
breather 


breather, wash all metal parts in solvent and blow dry 
with compressed air. Wash element in solvent; remove 
all solvent from element; dip in clean engine oil and 
squeeze excess oil from element. 


Cummins Paper 


Clean element at each "О" maintenance check. 
Remove wing nut securing front cover to body. Lift off 
front cover and element. Inspect paper element before 
cleaning by reverse flow of compressed air; discard if 
damaged or unsuitable for cleaning. Fig. 2-27. 





Fig. 2-27, (V414209). Cummins air compressor breather — 
paper element 


Caution: Do not rupture filter element. 


Clean the body and front cover with a clean cloth. With 
rubber gasket on center boit, place element in front 


cover and assemble over center bolt; secure with 
wing nut. 


Note: At any time the three-prong unloader hat is used, 
it will set up air pulsations across the compressor 
intake which can destroy the paper element, Pipe 
intake air for Cummins compressors from engine air 
manifold when the three-prong unioader hat is applied; 
current factory-installed compressors are so equipped. 
This same procedure may be used for any Cummins 
Compressor in the Field. 


Clean Tray Screen 


Clean tray screen in kerosene or cleaning solvent. Dry 
with compressed air, reassemble to cleaner. 


Note: If tray screen is extremely dirty, it may be 
necessary to singe the screen with a flame. Do not 
melt tin plate on screen. 
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“C” Maintenance Checks 


At each “C” Maintenance Check, first perform all “A”, 
and “B” Checks in addition to those following. 


Adjust Injectors and Valves 


It is essential that injectors and valves be in correct 
adjustment at all times for the engine to operate 
properly. One controls engine breathing; the other 
controls fuel delivery to the cylinders. 


Final operating adjustments must be made using 
correct values as stated. 


Caution: Be sure injector and valve set marking, 
wherever located, are in proper alignment with 
indicator mark. 


Temperature Settings 


The following temperature conditions provide the 
necessary stabilization of engine components to 
assure accurate settings. 


Definition of “Cold Set” 


Engine must have reached a stabilized temperature 
(4 hours minimum) without operation in ambient 
temperature where adjustments are to be made. 


Definition of *Hot Set" 


1. Adjust injectors and valves immediately after the 
engine has been operated at 210? F [99? C] oil sump 
temperature for a period of 10 minutes minimum, or 
until normal oil operating temperature has been 
obtained. 


2. If oil temperature gauge is unavailable, set injectors 
and valves immediately after engine has operated 
at rated speed and load or at high idle for a period 
of 40 minutes minimum. 


Injector Plunger Adjustment Using Torque 
Method, V-378, V-504, V-555 Engines 


Injectors and valves must be in correct adjustment at 
all times for engine to operate properly. This controls 
engine breathing and fuel delivery to cylinder. Final 
adjustment must be made when engine is at operating 
temperature. injectors must always be adjusted before 
valves. The procedure is as follows: 


Valve Set Mark Alignment 


1. Turn crankshaft in direction of rotation until No. 1 
"VS" mark appears on the vibration damper or 
crankshaft pulley. See Fig. 2-28 for location of valve 
set marks. In this position, both intake and exhaust 
valves must be closed for cylinder No. 1; if not, 
advance crankshaft one revolution. See Fig. 2-29, 
Fig. 2-30 and Table 2-3 for firing order. 





Fig. 2-28, (OM103). Valve set marks — V-378, V-504, V-555 
Engines 





Fig. 2-29, (V11461). V6 firing order 
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Fig. 2-30, (V11462). V8 firing order 


Note: Do not use fan to rotate engine. 


2. Adjust injector plunger, then crossheads and valves 
of first cylinder as explained in succeeding para- 
graphs. Turn crankshaft in direction of rotation to 
next "VS"'mark corresponding to firing order of 
engine and corresponding cylinder will be ready for 
adjustment. See Table 2-3. 


3. Continue turning crankshaft in direction of rotation 
and making adjustments until all injectors and 
valves have been correctly adjusted. 


Table 2-3: Engine Firing Order V Engines 


1-5-4-8-6-3-7-2 
1-4-2-5-3-6 


Right Hand VB 
Right Hand V6 


Note: Two complete revolutions of crankshaft are 
needed to set all injector plungers and valves. Injector 
and valves can be adjusted for only one cylinder at any 
one "VS" setting. 


Note: Two complete revolutions of crankshaft are 
needed to set all injector plungers and valves. Injector 
and valves can be adjusted for only one cylinder at any 
one “VS” setting. 


Injector Plunger Adjustment 


Before adjusting injector, tighten injector hold-down 
capscrew to 30 to 35 ft-Ibs [41 to 47 N + m]. 


The injector plunqers of all engines must be adjusted 
with an in-Ib torque wrench to a definite torque setting. 





Snap-On Model TQ12B or equivalent torque wrench 
and a screwdriver adapter can be used for this adjust- 
ment. Fig. 2-31. 
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Fig. 2-31, (V11914). Adjusting injector plunger 


1. Turn adjusting screw down until plunger contacts 
cup and advance an additional 15 degrees to 
squeeze oil from cup. 


гэ 


Loosen adjusting screw one turn; using a torque 
wrench calibrated in in-lbs and a screwdriver 
adapter, tighten the adjusting screw to values 
shown in Table 2-4 for cold setting and tighten 
the locknut. 





Table 2-4: Injector Plunger Adjustment Torque 
V-378, V-504, V-555 Engines 





Oil Temperature Oil Temperature 
Cold Hot 





60 in-Ibs [6.8 N ет] 60 in-ibs [6.8 N «m |] 





Note: After al! injectors and valves are adjusted and 
engine has been started and warmed up to 140°F 
[69° C} oil temperature, reset injectors to the warm 
setting. This is only necessary if injectors, lever assem- 
blies, or push rods have been changed. 


3. Hold injector adjusting screw and tighten injector 
adjusting screw locknut to vaiues indicated in Tabie 
2-5. 


When ST-669 Adapter is used, nut torque is reduced to 
compensate for additional torque arm length. Fig. 2-32. 





Table 2-5: Injector and Valve Locknut Torque 
V-378, V-504, V-555 Engines 





Without ST-669 With ST-669 





30 10 35 ft-Ibs 
[41 to 47 N «m] 


40 to 45 ft -Ibs 
[54 to 61 N « m] 


at 
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Fig. 2-32, (V114115). Tightening adjusting screws locknut 





Crosshead Adjustment 


Crossheads are used to operate two valves with one 
rocker lever. The crosshead adjustment is provided to 
assure equal operation of each pair of valves and 
prevent strain from misalignment. 


1. Loosen valve crosshead adjusting screw locknut 
and back off screw one turn. 


2. Use light finger pressure at rocker lever contact 
surface to hold crosshead in contact with valve 
stem (without adjusting screw). 


3. Turn down crosshead adjusting screw until it 
touches valve stem. Fig. 2-33. 


4. Hold adjusting screw in this position and torque 
iocknut to values listed in Table 2-6. 


5. Check clearance between crosshead and valve 
spring retainer with wire gauge. There must be a 
minimum of 0.025 inch [0.64 mm] clearance at 
this point. 


Valve Adjustment 


The same crankshaft position used in adjusting 
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Fig. 2-33, (V11915). Adju 





sting crossheads 





Table 2-6: Crosshead Locknut Torque 





Without ST-669 With ST-669 





2240 26 ft-lbs 
[30 to 35 N «mJ 


25 to 3D ft-Ibs 
[34 to 41 N em] 





injectors is used for setting intake and exhaust 
valves. 


1. Loosen locknut and back off adjusting screw. Insert 
feeler gauge between rocker lever and top of cross- 
head. Vaive clearances are shown in Table 2-7. Turn 
screw down until lever just touches gauge and lock 
adjusting screw in this position with locknut. Fig. 
2-34. Torque locknut to values indicated in Table 
2-5, note Step 2 under “Injector Plunger Adjustment’. 





Table 2-7: Valve Clearances — Inch [mm] 
V-378, V-504, V-555 Engines 





Exhaust Valve 
Oil Temperature 


intake Valve 
Oil Temperature 





Cold Hot Cold Hot 
0.012 0.010 0.022 0.020 
[0.30] [0.25] [0.56] [0.51] 





2. Always make final valve adjustment after injectors 
are adjusted and with the engine at operating 
temperature. 
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Fig. 2-34, (V11916). Adjusting valves 





V-903 Engines Injector Adjustment, 
Using Dial Indicator Method 


This method involves adjusting injector plunger travel 
with an accurate dial indicator rather than tightening 
the adjusting screw to a specified torque. 


The "indicator method" eliminates errors in adjustment 
caused by friction in the screw threads and distortion 
from overtightening the adjusting screw locknut. A 
check can be made of the adjustment without disturb- 
ing the locknut or screw setting. The valves can also 
be checked or set while adjusting the injectors by this 
method. See Table 2-8 for specifications. 





Table 2-8: Adjustment Limits Using Dial Indicator 
Method Inch [mm] V-903 Engines 





Injector Plunger Valve Clearance 


Travel Intake Exhaust 





1 to 1 Rocker Lever Ratio — Injector Lever P/N 211319 


0.187 + 0.001 0.012 0.025 
(4.75 + 0.03] [9.30] [0 64] 


Before adjustment, tighten injector hold-down cap- 
screw to 30 to 35 ft-lbs [41 to 47 N «m] torque. 


Note: Remove key, and using either 3/8 inch hex drive 
for female type barring device or 5/8 inch six-point 
socket for male type barring device, press inward until 
barring gear engages drive gear, then advance. Fig. 
2-35. After completion of adjustment, be sure drive 
retracts and install key into safety lock groove. 





Using regular engine barring device, Fig. 2-35, rotate 
engine in direction of rotation until “VS” mark for 
cylinder 2-8 is aligned with pointer. In this position both 
the intake and exhaust valve rocker levers for No. 2 
cylinder should be free and can be moved up and 
down. If not, bar engine another 360 degrees in direc- 
tion of rotation and realign the 2-8 "VS" mark, 
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Fig. 2-35, (V51486). Engine barring arrangement — V-903 


The timing mark locations (Fig's. 2-36 and 2-37) are 
used with the dial indicator method of setting injectors 
and valves. Alignment, in either location, should be 
held to one-half inch [12.7 mm] of pointer. 


Fig. 2-36, (V514115). Valve set marks on vibration damper — 
¥-903 


Note: No. 2 cylinder is selected for purpose of illus- 
tration only. Any other cylinder could be used, if so 
desired. 


Fig. 2-37, (V514127). Valve set mark on accessory drive — 
V-903 


1. Set up the ST-1270 indicator Support with the 
indicator extension atop the injector plunger flange 
at No. 2 cylinder. Fig. 2-38. 
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Fig. 2-38, (V514114). Dial indicator in place — V-903 


2. Screw injector lever adjusting screw down until 
plunger is bottomed in cup, back off approximately 
1/2 turn then bottom again, set dial indicator at 
zero (0). 


Note: Care must be taken to assure injector plunger is 
correctly bottomed in cup, without overtightening 
adiusting screw, before setting dial indicator. 


3. Back adjusting screw out until a reading of 0.187 
inch [4.75 mm],. reference Table 2-8, is obtained on 
dial indicator. Snug tighten locknut. 
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4. Using ST-1251 Rocker Lever Actuator, bottom 
injector plunger, check zero (0) setting. Fig. 2-39. 
Allow plunger to rise slowly, indicator must show 
plunger travel to be within range specified in 
Table 2-8. 


Fig. 2-39, (V514128). Bottoming injector plunger in cup — 
V-903 


5. Using ST-669 Torque Wrench Adapter to hold 
adjusting screw in position, torque locknut 30 to 35 
ft-Ibs [41 to 47 N . m]. If torque wrench adapter is 
not used, hold adjusting screw with a screwdriver, 
torque locknuts 40 to 45 ft-Ibs [54 to 61 N +m). 


6. Actuate injector plunger several times as a check of 
adjustment. Remove dial indicator assembly. 


7. Adjust valves on appropriate cylinder as determined 
in Step 1 and Table 2-8. Tighten locknuts same as 
injector locknut. 


Crosshead Adjustment 


Crossheads are used to operate two valves with one 
rocker lever. Fhe crosshead adjustment is provided to 
assure equal operation of each pair of valves and 
prevent strain from misalignment. 


1. Loosen valve crosshead adjusting screw locknut 
and back off screw one turn. 


2. Use light finger pressure at rocker lever contact 
surface to hold crosshead in contact with valve 
stem (without adjusting screw). Fig. 2-40. 


3. Turn down crosshead adjusting screw until it 
touches valve stem. 


4. Hold adjusting screw in position and torque locknut 
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Fig. 2-40, (V51490). Adjusting crossheads — V-903 


to values listed in Table 2-6. 


Note: Be sure that crosshead retainers on exhaust 
valves, if used, are positioned equally on both sides of 
spring over crossheads and valve springs properly. 


5. Check clearance between crosshead and valve 
spring retainer with wire gauge. There must be a 
minimum of 0.025 inch [0.64 mm] clearance at this 
point. 


Valve Adjustment 


The same engine position used in adjusting injectors 
is used for setting intake and exhaust valves. 


1. Loosen locknut and back off adjusting screw. Insert 
feeler gauge between rocker lever and top of cross- 
head. Fig. 2-41. Valve clearances areshown in Table 
2-8. Turn screw down until lever just touches gauge, 
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g. 2-41, (V51492). Adjusting valves — V-903 






and lock adjusting screw in position with locknut. 
Torque adjusting screw locknuts to 40 to 45 ft-Ib 
[54 to 61 N « m] or 30 to 35 ft-Ib [41 to 47 N«m] 
when using an ST-669 Adapter. 


2. Always make final valve adjustment after injectors 
are adjusted. 


NH-743, N-855, C.I.D. Engines, 
Injector and Valve Adjustment 
(Dial Indicator Method) 


Note: Before adjusting injectors and valves be sure to 
determine if rocker housings are cast iron or aluminum 
and use appropriate setting. 


Before adjusting injectors, torque cylindrical injector, 
hoid-down capscrews in alternate steps to 10 to 12 
ft-lbs [14 to 16 N » m]. With flange injectors torque 
hold-down capscrews in alternate steps to 12 to 14 
ft-lbs [14 6 to 18 N- mj}. Tighten fuel inlet and drain 
connections to 20 to 25 ft-lbs [27 to 34 N -m] in flange 
injectors. 


Maintenance Adjustment 


1. Bar engine until "A" or 1-6 "VS" mark on pulley, Fig. 
2-42, is aligned with pointer on gear case cover. In 
this position, both valve rocker levers for cylinder 
No. 5 must be free (valves closed). Injector plunger 
for cylinder No. 3 must be at top of travel; if not, bar 
engine 360 degrees, realign mark with pointer. 





Fig. 2-42, (N114230). Accessory drive pulley marking — 
N-855 


2. Set up ST-1170 Indicator Support with indicator 
extension on injector plunger top at No. 3 cylinder, 
Fig. 2-43. Make sure indicator extension is secure in 





Fig. 2-43, (N114231). Dial indicator in place — extension in 
contact with polunger — N-855 


indicator stem and not against rocker lever. 


Note: Cylinder No. 3 for injector setting and cylinder 
Mo. 5 for valve setting are selected for illustration 
purposes only. Any cylinder combination may be used 
as a starting point. See Table 2-9. 





Table 2-9: Injector and Valve Set Position 
N-855 Engines 








Bar in Pulley Set Cylinder 
Direction Position Injector Valve 
Start A or 1-6VS 3 5 
Adv. To B or 2-5VS 6 3 
Adv. To C or 3-4VS 2 6 
Adv. To A or 1-6VS 4 2 
Adv. To B or 2-5VS 1 4 
Adv. To С ог 3-4/5 5 0 





3. Using ST-1193 Bocker Lever Actuator, Fig. 2-44, or 
equivalent, bar lever toward injector until plunger is 
bottomed to squeeze oil film from cup. Allow injec- 
tor plunger to rise, bottom again, set indicator at 
zero (0). Check extension contact with plunger top. 


> 


Bottom plunger again, release lever; indicator must 
show travel as indicated in Table 2-10. Adjust as 
necessary. 


сл 


If loosened, tighten locknut to 40 to 45 ft-[bs [54 to 61 
М.т] апа actuate injector plunger several times 
as a check of adjustment. Tighten to 30 to 35 ft-lbs 
[41 to 47 N » m] when using ST-669 Adapter. 


Maintenance Operations 2-35 


тада” 


= | зі 


“ЕУ. n 
ЭР 49 < Ды „у mE 
N - -,.5 M oo. NC ES 
fe CPR. ~ I 


rig. 2-44, (N114232). Bottoming injector plunger in cup — 
N-855 





Ta р 





Table 2-10; Adjustment Limits Using Dial Indicator 
Method Inch [mm] N-855 Engines 








Oil Injector Plunger Valve Clearance 

Temp. Travet Intake Exhaust 

Aluminum Rocker Housing 

Cold 0.170 + 0.001 0.011 0.023 
[4.32 + 0.03] (0.28] [0.58] 

Hot 0.170 + 0.001 0.008 0.023 
[4.32 + 0.03] [0.20] [0.58] 

Cast Iron Rocker Housing 

Cold 0.175 + 0.001 0.011 0.023 
[4.45 + 0.03] [0.28] [0.58] 

Hot 0.175 + 0.001 0.008 0.023 
[4.45 + 0.03] 10.20] [0.58] 





Adjust Injectors and Valves (Torque Method) 
V-1710, NH-743, N-855 C.I.D. Engines 


Timing Mark Alignment 


= 


If used, pull compression release lever back and 
block in open position only while barring engine. 


г 


Loosen injector rocker lever adjusting nut on all 
cylinders. This will aid in distinguishing between 
cylinders adjusted and not adjusted. 


Note: Before adjusting injectors and valves be sure to 
determine if rocker housings are cast iron or aluminum 
and use appropriate setting. 
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Bar engine in direction of rotation until a valve set 
mark (Figs. 2-45, 2-46 and 2-47} aligns with the 
mark or pointer on the gear case cover. Example: A 
or 1-6 “VS" on Inline Engines or 1-6R “VS" on V-1710 
Engines. 








Fig. 2-45, (V41484). Valve set mark — V-1710 









Fig. 2-46, (N114220-A). Valve set mark — N-855 


4. 


Check the valve rocker levers on the two cylinders 
aligned as indicated on pulley. On one cylinder of 
the pair, both rocker levers will be free and valves 
closed; this is cylinder to be adjusted. 


Adjust injector plunger first, then crossheads and 
valves to clearances indicated in the following 
paragraphs. 


For firing order see Table 2-11 for Inline Engines 
and Table 2-12 and Fig. 2-47 for V-1710 Engines. 





Fig. 2-47, (V414231). V-1710 piston position 





Table 2-11: Engine Firing Order N-855 Engines 








Right Hand Left Hand 
Rotation Rotation 
1-5-3-6-2-4 1-4-2-6-3-5 





Table 2-12: Firing Order V-1710 Engine 





Right Hand — 
TL-6R-2L-5R-4L-3R-6L-1 R-5L-2R-3L-4R 


Left Hand — 


1L-4R-3L-2R-5L-1R-6L-3R-4L-5R-2L-6R 





7. Continue to bar engine to next "VS" mark and adjust 
each cylinder in firing order. 


Note: Only one cylinder is aligned at each mark. Two 
complete revolutions of the crankshaft are required to 
adjust all cylinders. 


Injector Plunger Adjustment 


The injector plungers must be adjusted with an inch- 
pound torque wrench to a definite torque setting. 
Snap-On Model TE-12 or equivalent torque wrench 
and a screwdriver adapter can be used for this adjust- 
ment. See Fig's. 2-48 and 2-49. 


1. Turn adjusting screw down until plunger contacts 
cup and advance an additional 15 degrees to 
squeeze oil from cup. 


Note: Number one L and one R cylinders on V-1710 
Engines are at gear case end of engine. 








бі E Man m 


т 


Fig. 2-49, (N11466). Adjusting injector plunger — N-855 


2. Loosen adjusting screw one turn; then using a 
torque wrench calibrated in inch-pounds and a 
screwdriver adapter tighten the adjusting screw to 
value shown in Table 2-13 and tighten locknut to 
40 to 45 ft-lbs [54 to 61 N +m] torque. If ST-669 
Torque Wrench Adapter is used, torque to 30 to 35 
ft-Ibs [41 to 47 N - m]. 


Crosshead Adjustment 


Crossheads are used to operate two valves with one 
rocker fever. The crosshead adjustment is provided to 
assure equal operation of each pair of valves and 
prevent strain from misalignment. 


1. Loosen valve crosshead adjusting screw locknut 
and back off screw (4, Fig. 2-50) one turn. 
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Table 2-13: Injector Plunger Adjustment — 
Inch-Ibs [N «m] 


Cold Set Hot Set 
V-1710 Engines 
50 [0.6] 


NH-NT-743 and 855 Engines 
Cast Iron Rocker Housing 


48 [5.4] 72 [8.1] 
Aluminum Rocker Housing 


71 [8.1] 72 [B.1] 


| 
| 
| 
ў 
ў 
ў 
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Fig. 2-50, (N21461). Valve crosshead 


2. Use light finger pressure at rocker lever contact 
surface (1) to hold crosshead in contact with valve 
stem (2). 


3. Turn down crosshead adjusting screw until it 
touches valve stem (3). 


4. Using ST-669 Torque Wrench Adapter, tighten 
locknut to 22 to 26 ft-Ibs [30 to 35 N «m]. If ST-669 is 
not available, hold screws with screwdriver and 
tighten locknuts to 25 to 30 ft-Ibs [34 to 41 N -m]. 


5. Check clearance between crosshead and valve 
spring retainer with wire gauge. There must be a 
minimum of 0.020 inch [0.51 mm] clearance at 
this point. 
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Valve Adjustment 


The same engine position used in adjusting injectors 
is used for setting intake and exhaust valves. 


unl. 


. While adjusting valves, make sure that the compres- 
sion release, on those engines so equipped, is in 
running position. 


N 


Loosen locknut and back off the adjusting screw. 
insert feeler gauge between rocker lever and cross- 
head. Turn the screw down until the lever just 
touches the gauge and lock the adjusting screw 
in this position with the locknut. Tighten locknut 
to 40 to 45 ft-Ibs [54 to 61 N m] torque. When using 
ST-669 torque to 30 to 35 ft-Ibs [41 to 47 N - m]. 


Always make final valve adjustment at stabilized 
engine lubricating oil temperature. See Table 2-14 
for appropriate valve clearances. 


о 


Table 2-14; Valve Clearance — Inch [mm] 





Intake Valves Exhaust Valves 








Cold Set Hot Set Cold Set Hot Set 
V-1710 Engines 

0.014 [0.36] 0 027 [0.69] 

NH-NT-743 and 855 Engines 

Cast Iron Rocker Housing 

0.016 [0.41] 0.014 [0.36] 0029 [0.74] 0027 [0.69] 
Aluminum Rocker Housing 

00141036) 0.014 [036] 0.027 [0.69] 0027 (0.63) 





Injector and Valve Adjustment Using 3375004 
Dial Indicator Kit KT({A)-1150 Engines 


This method involves adjusting injector plunger travel 
with accurate dial indicator. A check can be made of 
the adjustment without disturbing the locknut or screw 
setting. The valves can also be checked or set while 
adjusting the injectors by this method. See Table 2-15. 


3375004 Injector Adjustment Kit is used to adjust the 
injectors with or without Jacobs Brake units installed. 


It is essential that injectors and valves be in correct 
adjustment at all times for the engine to operate 


properly. 


Table 2-15: Injector and Valve Set Position KT(A)-1150 


Bar in Pulley Set Cylinder 
Direction Position Injector Valve 
start А 3 5 
Adv. To B 6 3 
Adv. To C 2 6 
Adv. To А 4 2 
Adv. To B 1 4 
Adv. To C 5 1 


Firing Order 1-5-3-6-2-4 


One controls engine breathing; the other controls fuel 
delivery to the cylinders. 


Operating adjustments must be made using correct 
values as stated. 


Injector and Valve Adjustment 


Note: Do not use fan to rotate engine. Remove shaft 
retainer key, Fig. 2-51, and press shaft inward until 
barring gear engages drive gear; then advance. After 
adjustments are completed retract shaft and install 
retainer key into safety lock groove. 





Fig. 2-51, (K 11919). Engine barring arrangement — 
КТ(А)-1150 


Caution: Barring mechanism gear must be completely 
engaged when barring engine to avoid damage to 
teeth of gear. 


1. Bar engine in direction of rotation until "B" mark on 


pulley, Fig. 2-52, is aligned with pointer on gear case 
cover. In this position, both valve rocker levers for 
cylinder No. 3 must be free (valves closed). Injector 
plunger for cylinder No. 6 must be at top of travel; if 
not, bar engine 360 degrees, realign marks with 
pointer. 


Steel Stamp Timing Data 
on This Surface 


Surface B 


Surface B 





Fig. 2-52, (K11920). Accessory drive pulley marking — 
KT(A)-1150 


Note: The injector and valves on any one (1) cylinder 
can not be set at the same valve set position. Example: 
If the rocker levers on No. 3 cylinder are free (valves 
closed) the injector plunger travel on No. 6 cylinder is 
to be adjusted. Any valve set position may be used asa 
starting point. See Table 2-15. 


2. Install 3375004 Dial Indicator Assembly to rocker 
housing, extension (3375005) must go through 
Opening in Jacobs Brake housing and contact 
injector plunger top. Fig. 2-53. 


3. Screw injector lever adjusting screw down until 
plunger is bottomed in cup, back off approximately 
1/2 turn then bottom again, set dial indicator at 
zero (0). 


Note: Care must be taken to assure injector plunger is 
correctly bottomed in cup, without overtightening 
adjusting screw, before setting dial indicator. 


4. Back adjusting screw out until a reading of 0.304 
inch [7.72 mm], reference Table 2-16, is obtained 
on diat indicator. Snug tighten focknut. 


5. Using 3375009 Rocker Lever Actuator Assembly 
and Support Plate, bottom injector plunger, check 
zero (0) setting. Fig. 2-54. Allow plunger to rise 
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Fig. 2-53, (K114130). Dial indicator in place — extension in 
contact with plunger — KT(A)-1150 


Table 2-16: Adjustment Limits Using Dial Indicator 
Method Inch [mm] KT(A)-1150 Engines 


Injector Plunger Valve Clearance 


Travel Intake Exhaust 
0.304 + 0.001 0.014 0.027 
(7.72 * 0.03] (0.36] [0.69] 





EDD 


Mss. 
NEU 22.2 


E ..... 


Fig. 2-54, (K114104). Actuating rocker lever 


slowly; indicator must show plunger travel to be 
within range specified in Table 2-16. 


6. Using ST-669 Torque Wrench Adapter to hold 


adjusting screw in position, torque locknut 30 to 35 
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ft-lbs [41 to 47 N .m]. If torque wrench adapter is 
not used, hold adjusting screw with a screwdriver, 
torque locknuts to 40 to 45 ft-Ibs [54 to 61 N « m]. 


7. Actuate injector plunger several times as a check 
of adjustment. Remove dial indicator assembly. 


Caution: If Jacobs Brake is not used, be sure cross- 
heads are adjusted before setting valves. See Cross- 
head Adjustment following. 


8. Adjust valves on appropriate cylinder as determined 
in Step 1 and Table 2-16. Tighten locknuts same as 
injector locknut. 


9. If Jacobs Brake is used, use 3375012 (0.018 inch 
(0.46 mm) thick) Feeler Gauge and 3375008 Torque 
Wrench Adapter, set exhaust valve crosshead to 
Jacobs Brake slave piston clearance. Fig. 2-55. 





7 = 


Fig. 2-55, (K114105). Adjusting crosshead to slave pist 
clearance 


Note: Turn both adjusting screws alternately and 
evenly until crosshead and feeler gauge contact slave 
piston and adjusting screws are bottomed on valve 
stem. Back adjusting screws out one-fourth (1/4) to 
one-haif (1/2) turn. Starting with outer adjusting screw 
(next to water manifold}, then moving to screw under 
rocker lever, retighten gradually until crosshead and 
feeler gauge contact slave piston. Snug tighten 
locknuts. 


10. Hold crosshead adjusting screws with a screw- 
driver, torque locknuts 22 to 26 ft-lb [20 to 35 N -m] 
using 3375008 Adapter and torque wrench. 


11. See Table 2-16 for valve clearance values. 


12. Repeat adjustment procedure for each cylinder. 








See Table 2-15 for firing order and injector and 
valve set positions. 


Crosshead Adjustment 


Crossheads are used to operate two valves with one 
rocker lever. The crosshead adjustment is provided to 
assure equal operation of each pair of valves and pre- 
vent strain from misalignment. 


1. Loosen valve crosshead adjusting screw locknut 
and back off screw (4, Fig. 2-56) one turn. 





Fig. 2-56, (K21924). Valve crosshead 


2. Use light finger pressure at rocker lever contact 
surface (1) to hold crosshead in contact with valve 
stem (2) (without adjusting screw). 


3. Turn down crosshead adjusting screw until it 
touches valve stem (3). 


4. Using ST-669 Torque Wrench Adapter, tighten 
locknuts to 22 to 26 ft-Ibs [30 to 35 N «m]. If ST-669 
is not available, hold screws with screwdriver and 
tighten locknuts to 25 to 30 ft-Ibs [34 to 41 N «m]. 


5. Check clearance (6) between crosshead and valve 
spring retainer with wire gauge. There must be a 
minimum of 0.025 inch [0.64 mm] clearance at 
this point. 


Injector and Valve Adjustment Using 3375004 
Dial Indicator Kit KT(A)-2300 and KTA-3067 
Engines 


Valve Set Mark Alignment 
Noite: KT(A)-2300 and KTA-3067 injectors, crossheads 


and valves are adjusted to same values. Refer to Fig's. 
2-57 and 2-58 for specific cylinder arrangement and 
engine firing order. 


(om) Cam) Cam Canyon) (es) 


GIR) OAD GD 


Firing Order 
1R-6L-5R. 2L 3R-4L-GR- 1L 2R-SL-4R-3L 


Fig. 2-57, (K21916). Cylinder arrangement and firing order — 
KT(A)-2300 


QU QD GO (DD (6D) GO (D 


Firing Ordar 
¥-16 —1R-1L-3R-3L-7R-7L-SR-5L-8R-8L-GR-6L-2R-2L-4R-3L 


Fig. 2-58, (OM204), Cylinder arrangement and firing order — 
KTA-3067 


Three locations are provided where valve and injector 
alignment marks may be viewed. injector plunger travel 
and valves both may be set on one cylinder at the same 
valve set location. The crankshaft must be turned 
through two (2) complete revolutions to properly set all 
injector plunger travel and valves. 


Note: Barring mechanism may be located on either left 
bank or right bank at the flywheel housing. Cover plate 
on opening "A" or "C" directly above barring mechan- 
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ism must be removed when viewing timing marks at 
flywheel housing. 


1. When viewing engine at vibration damper, Fig. 2-59, 
align timing marks on damper with pointer on gear 
case cover. 


‚о зе 
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Fig. 2-59, (K21917). Valve set marks on vibration damper — 
KT (A)-2300 





2. When barring engine from right bank at flywheel 
housing “A” VS timing marks on flywheel (1, Fig. 
2-60} must align with scribe mark (2) when viewed 
through opening marked “A” on flywheel housing. 


ад 


Fig. 2-60, (K21918). Valve set marks on right bank flywhesl 
and housing — KT(A)-2300 


3. When barring engine from ieft bank at flywheel 
housing "C" VS timing marks on flywheel (1, Fig. 
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2-61) must align with scribe mark (2) when viewed 
through opening marked "C" on flywheel housing. 


Caution: When aligning valve set marks at either fly- 
wheel housing location, care must be taken to assure 
that "A" or "C" valve set marks on flywheel match "A" 
or *C" marks on flywheel housing opening. 





Fig. 2-61, (K21919). Engine barring device 


Injector Piunger Adjustment 


1. Bar engine in direction of rotation until appropriate 
valve set mark is aligned with scribe mark on fly- 
wheel housing or until a valve set mark on vibration 
damper is aligned with pointer on gear case cover. 


Note: Any valve set position may be used as a starting 
point when adjusting injectors, crossheads and valves. 
Determine which of the two (2) cylinders indicated 
have both valves closed {rocker levers free). This 
cylinder is in position for injector plunger travel, cross- 
head and valve adjustment. 


2. Set up 3375007 Indicator Support on rocker lever 
housing, of cylinder selected, with indicator exten- 
sion 3375005 on injector plunger top. Fig. 2-62. 


Note: Make sure indicator extension is secure in 
indicator stem and is not touching rocker lever. 


3. Using rocker lever actuator, Fig. 2-63, depress lever 
toward injector until plunger is bottomed in cup to 
squeeze oil film from cup. Allow injector plunger to 
rise, bottom again, hold in bottom position and set 
indicator at zero (0). Check extension contact with 
plunger top. 


4. Allow plunger to rise then bottom plunger again, 
release lever, indicator must show travel as indi- 
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Fig. 2-62, (K21920). Dial indicator in place — extension in 
contact with plunger 


úW. 


Fig. 2-63, (K21921). Bottoming injector plunger in cup 


cated in Table 2-17. Adjust as necessary. 


5. If adjusting screw locknuts were loosened for 
adjustment, tighten to 40 to 45 ft-lb [54 to 61 N «m] 





Table 2-17: Adjustment Limits Using Dial Indicator 
Method Inch (mm] KT(À)-2300 and KTA-3067 Engines 








Injector Plunger Valve Clearance 

Travel Intake Exhaust 
0.308 + 0.001 0.014 0.027 
[7.82 + 0.03] [0.36] [0.69] 





6. Remove 3375004 Kit. 





torque and actuate plunger several times as a check 
of adjustment. Tighten locknuts to 30 to 35 ft-Ib [41 
to 47 N«m] torque when using ST-669 Torque 
Wrench Adapter. 


6. Remove 3375004 Kit. 
Crosshead Adjustment 


Crossheads are used to operate two valves with one 
rocker lever, an adjusting screw is provided to assure 
equal operation of each pair of valves and prevent 
strain from misalignment. Crosshead adjustment 
changes as a result of vaive and seat wear during 
engine operation. 


1. Loosen adjusting screw locknut, back off screw 
(4, Fig. 2-56) one turn. 


2. Use light finger pressure at rocker lever contact 
surface (1) to hold crosshead in contact with valve 
stem (2). Adjusting screw should not touch valve 
stem (3) at this point. 


3. Turn down adjusting screw until it touches valve 
stem (3). 


4. Using 3375008 Torque Wrench Adapter to hold 
adjusting screw in position, tighten locknut to 22 to 
26 ft-Ib [30 to 35 N .m] torque. If torque wrench 
adapter is not used, hold adjusting screw with a 
screwdriver, tighten locknut to 25 to 30 ft-ib [34 to 
41N «m] torque. 


5. Check clearance (6) between crosshead and valve 
spring retainer with wire gauge. There must be a 
minimum of 0.025 inch [0.64 mm] clearance at this 
point. 


Valve Adjustment 


1. Insert correct. thickness feeler gauge between 
rocker lever and crosshead for valves being ad- 
justed. See Table 2-17 for valve clearances. 


Note: Exhaust valves are toward front of engine in 
each cylinder head on LB side and are toward rear of 
engine in each cylinder head on RB side. 


2. If adjustment is required, loosen locknut and turn 
adjusting screw down until rocker lever just touches 
feeler gauge; lock adjusting screw in this position 
with locknut. 


3. Tighten iocknut to 40 to 45 ft-lb [54 to 61 N «m] 
torque. When using ST-669 Torque Wrench 
Adapter tighten locknuts to 30 to 35 ft-lbs [41 to 47 
Nm] torque. 
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After completing the injector plunger travel, crosshead 
and valve adjustment on this cylinder bar engine in 
direction of rotation until next valve set mark is aligned 
with scribe mark at flywheel housing or pointer on gear 
case cover, repeat procedure. See Fig's. 2-57 and 2-58 
for cylinder arrangement and engine firing order. 


Change Oil 
Change Aneroid Oil 


1. Remove fill plug (1, Fig. 2-64) from hole marked 
“Lub Qil”. 





HET 


Fig. 2-64, (N10503). Aneroid 


2. Remove drain plug (2) from bottom of aneroid. 


3. Replace drain plug (2), fill aneroid with clean 
engine lubricating oil. Replace fill plug (1). 


Replace Aneroid Breather 
Remove and replace aneroid breather (3, Fig. 2-64). 
Change Hydraulic Governor Oil 


Change oil in the hydraulic governor sump at each 
"C" Check. 


Use the same grade of cil as used in the engine. See 
"Lubricating Oil Specifications". 


Note: When temperature is extremely low, it may be 
necessary to dilute the lubricating oil with enough fuel 
oil or other special fluid to insure free flow for satis- 
factory governor action. 


Backside Idler Fan Drive 
1. Inspect idler assembly to be sure pivot arm is not 
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binding. Grasp pulley, pull back on idler assembly 
and release; pivot arm should move freely toward 
belt without binding. 


2. If idier assembly does not move freely, remove 
and disassemble idler assembly. Inspect teflon 
bushings, replace if worn. Repack bushings with 
Aeroshell No. 5, Lubriplate (type 130AA), or 
Moly-disulfide grease, reassemble and install idler 
assembly. 

Clean Complete Oil Bath Air Cleaner 

Steam 


Steam clean the oil bath cleaner main body screens. 
Direct the stream jet from the air outlet side of the 
cleaner to wash dirt out in the opposite direction of 
air flow. 


Solvent-Air Cleaning 

1. Steam clean exterior of cleaner. 

Remove air cleaner oil cup. 

Clamp hose with air line adapter to air cleaner outlet. 


Submerge air cleaner in solvent. 


п Б б м 


Introduce air into unit at 3 to 5 psi [21 to 34 kPa] 
and leave in washer 10 to 20 minutes. 


6. Remove cleaner from solvent and steam clean 
thoroughly to remove all traces of soivent. Dry with 
compressed air. 


Caution: Failure to remove solvent may cause engine 
to overspeed until all solvent is sucked from cleaner. 


7. |f air cleaner is to be stored, dip in lubricating oil to 
prevent rusting of screens. 


Note: If screens cannot be thoroughly cleaned by 
either method, or if body is pierced or otherwise 
damaged, replace with new air cleaner. 
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“D” Maintenance Checks 








At each "D" Maintenance Check, perform all "A", "B" 
and "C" Checks in addition to those following. Most of 
these checks should be performed by a Cummins 
Distributor or Dealer and where Cummins Shop 
Manuals are available for complete instructions. 


Clean and Calibrate Injectors 


Clean and calibrate injectors regularly to prevent 
restriction of fuel delivery to combustion chambers. 
Because of the special tools required for calibration, 
most owners and fleets find it more economical to let a 
Cummins Distributor do the cleaning and calibration 
operations. 


To clean and calibrate injectors, refer to Bulletin No. 
3379071 and revisions thereto. 


After removing injectors from KT(A)-1150, КТ(А)-2300 
or KTA-3067 Engines for cleaning the seal seat should 
be removed from the injector (1, Fig. 2-65} or injector 
"well for cleaning, examination and/or replacement 
as necessary. 





Caution: There must be only one (1) seal seat used in 
each injector "well". Use of more than one seal seat 
per injector will change injector protrusion and 
cause combustion inefficiency. 


Clean and Calibrate Fuel Pump 


Check fuel pump calibration on engine if required. See 
the nearest Cummins Distributor of Dealer for values. 


Clean and Calibrate Aneroid 


1. Remowve flexible hose or tube from aneroid cover 
to intake manifold. | 


2. Hemove lead seal (if used), screws and aneroid 
сомег. 


3. Hemove bellows, piston, upper portion of two piece 
shaft and spring from aneroid body. 


Моіе: Count and record amount of thread turns 
required to remove upper shaft, piston and bellows 
from lower shaft. 


4. Place hex portion of shaft in vise, snug tighten vise, 
remove self-locking nut, retaining washer and 
bellows. 


5. Clean parts in approved cleaning solvent. 


6. Position new bellows over shaft to piston, secure 
with retaining washer and self-locking nut. Tighten 
self-locking nut to 20 to 25 ft-ib [2.3 to 2.8 N . m] 
torque. 


7. Install spring, shaft, piston and bellows assembly 
into aneroid body. As two piece shaft is re-assembled, 
turn upper portion of shaft same amount of thread 
turns recorded during disassembly. 


Caution: Amount of thread tums during Installation 
must correspond with turns during removal to avoid 
changing aneroid setting. 


8. Align holes in bellows with corresponding cap- 
screw holes in aneroid body. 


9. Position cover to body; secure with flatwashers, 
lockwashers and fillister head screws. 


10. Install new seal. Refer to Bulletin No. 3379084 
for sealing instructions and calibration procedure. 
Calibration, if required, must be performed by a 
Cummins Distributor on a fuel pump test stand. 


11. Reinstall! flexible hose or tube from aneroid cover 
to intake manifold. 
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Inspect/Install Rebuilt Unit as Necessary 


The following assemblies should be inspected at this 
time. The options are: inspect and reuse, rebuild per 
shop manual instructions, replace with new or 
Distributor/Dealer exchange units or Cummins Diesel 
ReCon inc. units. 


Inspect Water Pump and Fan Hub 


Inspect water pump and fan hub for wobble and 
evidence of grease leakage. Heplace with rebuilt pre- 
lubricated units as necessary. 


Idler Pulley 


Inspect, rebuild and repack idler pulley with correct 
grease. Refer to Engine Shop Manual for rebuild and 
lubricating procedure for idler pulley. 


inspect Turbocharger 
Check Turbocharger Bearing Clearance 


Check bearing clearances. This can be done without 
removing the turbocharger from the engine, by using a 
diat indicator to indicate end-play of the rotor shaft and 
a feeler gauge to indicate radial clearance. Fig. 2-66. 





Fig. 2-66, (N11956). Checking turbocharger bearing and 
clearance 


Checking Procedure 


1. Remove exhaust and intake piping from the 
turbocharger to expose ends of rotor assembly. 


2. Remove one capscrew from the front plate (com- 
pressor wheel end) and replace with a long 
capscrew. Attach an indicator to the long capscrew 
and register indicator point on end of rotor shaft. 


Push shaft from end-to-end making note of total 
indicator reading. Fig. 2-66. On T-50, ST-50 and 
VT-50 end clearance should be 0.006 to 0.018 inch 
[0.15 to 0.46 mm]. 


a. Push wheel toward side of bore, 


b. Using feeler gauge, check distance between tip 
of wheel vanes and bore. On T-50, ST-50 and 
VT-50 clearance should be 0.003 to 0.033 inch 
[0.08 to 0.84 mm]. 


3. Check radial clearance on compressor wheel only. 


4. If end clearances exceeds limits, remove turbo- 
charger from engine and replace with a new or 
rebuilt unit. 


5. Check T-18AÀ turbochargers as follows: 


a. For checking procedures refer to Service 
Manual Bulletin No. 3379055. 


b. End clearance should be 0.004 to 0.009 inch 
[0.10 to 0.23 mm], radial clearance should be 
0.003 to 0.007 inch [0.08 to 0.18 mm]. If clear- 
ances exceed these limits, remove turbo- 
charger(s} from engine and replace with new 
or rebuilt units. 


6. Install exhaust and intake piping to turbocharger(s). 


Inspect Vibration Damper 
Rubber Damper 


Damper hub (1, Fig. 2-67) and inertia member (2) are 
stamped with an index mark (3) to permit detection of 
movement between the two components. 





Fig. 2-67, (N10146). Vibration damper alignment marks 


There should be no relative rotation between hub and 
inertia member resulting from engine operation. 


Check for extrusion or rubber particles between hub 
and inertia member. 


If there is evidence of inertia member movement and 
rubber extrusion, replace damper. 


Viscous Dampers 


Check damper for evidence of fluid loss, dents and 
wobble. Visually inspect the vibration damper's thick- 
ness for any deformation or raising of the dampers 
front cover plate. 


1. if lack of space around damper will not permit a 
visual inspection, run a finger around inside and 
outside of front cover plate. If any variations or 
deformations are detected, remove vibration 
damper and check as follows. 


2. Remove paint, dirt and grime from front and rear 
surface of damper in four (4) equal spaced areas. 
Clean surface with paint solvent and fine emery 
cloth. 


3. Using micrometer measure and record thickness of 
dampers at the four (4) areas cleaned in Step 3. 
Take reading approximately 0.125 inch [3.18 mm] 
from outside edge of front cover plate. 


4, Replace damper if variation of the four (4) readings 
exceeds 0.010 inch [0.25 mm]. 


Air Compressor 


Inspect air compressor, check for evidence of oil or 
coolant leakage. Drain air tank and check for air 
compressor lubricating oil carry over. Replace with 
rebuilt unit as necessary. 


Backside Idler Fan Drive 


Remove pivot arm assembly, disassemble and clean. 
Replace teflon bushings with new, inspect thrust 
washers and replace as necessary. Pack teflon 
bushings with Aeroshell No. 5, Lubripiate (type 130AA) 
or Moly-disulfide grease, reassemble and install 
idler assembly. 


Ctean Crankcase Breathers 
(KT(A)-2300 and KTA-3067 Engines 


Remove crankcase breathers from right bank front and 
left bank rear of cylinder block. Clean in approved 
cleaning solvent, dry with compressed air, install 
breather. 
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Seasonal Maintenance Checks 





There are some maintenance checks which may or 
may not fall exactly into suggested maintenance 
schedule due to miles or hours operation but are 
performed once or twice each year. 


Clean Cooling System (Fall) 


The cooling system must be clean to do its work 
properly. Scale in the system slows down heat 
absorption from water jackets and heat rejection from 
radiator. Use clean water that will not clog any of the 
hundreds of small passages in radiator or water 
passages in block. Clean radiator cores, heater cores, 
Oil cooler and block passages that have become 
clogged with scale and sediment by chemical cleaning, 
neutralizing and flushing. 


Chemical Cleaning 


If rust and scale have collected, the system must be 
chemically cleaned. Use a good cooling system 
cleaner such as sodium bisulphate or oxalic acid 
followed by neutalizer and flushing. 


Pressure Flushing 


Flush radiator and block before filling with antifreeze, 
or installing a water filter on a used or rebuilt engine. 


When pressure flushing radiator, open upper and lower 
hose connections and screw radiator cap on tight. Use 
hose connection on both upper and lower connections 
to make the operation easier. Attach flushing gun 
nozzle to lower hose connection and let water run until 
radiator is full. When full, apply air pressure gradually 
to avoid damage to core. Shut off air and allow radiator 
to refill; then apply air pressure. Repeat until water 
coming from radiator is clean. 


Caution: Do not use excessive air pressure while 
starting water flow. This could split or damage 
radiator core. 


Sediment and dirt settle into pockets in block as well as 
radiator core. Remove thermostats from housing and 
flush block with water. Partially restrict lower opening 
until block fills. Apply air pressure and force water 
from lower opening. Repeat process until stream of 
water coming from block is clean. 


Replace Hose (As Required) 


Inspect oil filler and cooling system hose and hose 
connections for leaks and/or deterioration. Particles 
of deteriorated hose can be carried through cooling 
system or lubricating system and restrict or clog 
small passage especially radiator core, and lubricating 
oil cooler, and partially stop circulation. Replace 
as necessary. 


Check Preheater Cold-Starting Aid (Fall) 


Remove 1/8 inch pipe plug from manifold, near glow 
plug, and check operation of preheater as described 
in Section 1, 


Check Shutterstats and Thermatic Fans (Fall) 


Shutterstats and thermatic fans must be set to operate 
in same range as thermostat with which they are used. 
Table 2-18 gives settings for shutterstats and thermatic 
fans as normally used. The 180 to 195? F [82 іо 912 С) 
thermostats are used only with shutterstats that are set 
to close at 187° F [86° C] and open at 195° F [91° C]. 


Check Thermostats and Seals (Fall) 


Remove thermostats from thermostat housings and 
check for proper opening and closing temperature. 


Most Cummins Engines are equipped with either 
medium 170 to 185° F [77 to 85° C] or low 160 to 175° F 
[71 to 79°C] and in a few cases high-range 180 
to 195°F [82 to 91°C) thermostats, depending on 
engine application. 


Steam Clean Engine (Spring) 


Steam is the most satisfactory method of cleaning a 
dirty engine or piece of equipment. If steam is not 
available, use an approved solvent to wash the engine. 


АП electrical components and wiring should be pro- 
tected from the full force of the cleaner spray nozzle. 
Checking Mountings (Spring) 

Tighten Mounting Bolts and Nuts (As Required) 


Engine mounting bolts will occasionally work loose 
and cause the engine supports and brackets to wear 
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Table 2-18: Thermal Control Settings 


Ру ера 


Setting With 
160 to 175°F 


Control [71 to 79^ C] 
Open Close Open 
Thermatic Fan 185° F 170°F 190° F 
[85* C] [7790] 
Shutterstat 180°F 172°F 185°F ` 
[82° C] [78°C] 
Modulating 175°F 185°F 
Shutters open [797 С] 


Setting With 


170 to 185^F 


[77 to 85" C] 


[88°С] 


[85° С] 


[85° С] 


Setting With 
180 to 195^F 


[82 to 91" C] 


Close Open Close 

182"F 

[83* C] 

177°F 195°F 187°F 

[81°С] [91°С] [86° C] 
[91°С] 





rapidly. Tighten all mounting bolts or nuts and replace 
any broken or lost bolts or capscrews. 


Tighten Turbocharger Mounting Nuts 
(As Required) 


Tighten all tarbocharger mounting capscrews and nuts 
to be sure that they are holding securely. Tighten 
mounting bolts and supports so that vibration will be at 
a minimum. Fig. 2-68. 





Fig. 2-68, (N11953). Tightening turbocharger mounting 
marks 


Check Fan and Drive Pulley Mounting (Spring) 


Check fan to be sure it is securely mounted; tighten 
capscrews as necessary. Check fan for wobble or bent 
blades. 


Check fan hub and crankshaft drive pulley to be sure 





they are securely mounted. Check fan hub pulley for 
looseness or wobble; if necessary, remove fan pilot hub 
and tighten the shaft nut. Tighten the fan bracket 
capscrews. 


Check Crankshaft End Clearance (Spring) 


The crankshaft of a new or newly rebuilt engine must 
have end clearance as listed in Table 2-19. A worn 
engine must not be operated with more than the worn 
limit end clearance shown in the same table. If engine 
is disassembled for repair, install new thrust rings. 


Caution: Do not pry against outer damper ring. 


The check can be made by attaching an indicator to 
rest against the damper or pulley, while prying against 
the front cover and inner part of pulley or damper. End 


Table 2-19: Crankshaft End Clearance — Inch [mm] 








Engine New New Worn 
Series Minimum Maximum Limit 
H, NH, 0.007 0.017 0.022 
NT (0.18] [0.43] [0.56] 
M-903, 0.005 0.015 0.022 
VT-903 (0. 13] [0.38] [0.56] 
V-378, V-504 0.004 0.014 0.022 
¥-555 (0.10] [0.36] [0.561 
V-1710 0.006 0.013 0.018 

[0.15] [0.33] | [0.46] 
КТ(А)-1150 0.007 0.017 0.022 

10.18) [0.43] [0.56] 
KT(A)-2300 0.005 0.015 0.022 
КТА-3067 [0.13] [0.38] [0.56] 
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clearance must be present with engine mounted in the 
unit and assembled to transmission or converter. 


Check Heat Exchanger Zinc Plugs (Spring) 


Check zinc plugs in heat exchanger and change if 
badly eroded. Frequency of change depends upon 
chemical reaction of raw water circulated through 
heat exchanger. 
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In-Chassis Overhaul/Major Engine Overhaul 





In-Chassis Overhaul/Major Engine Overhaul 


Operating conditions of the engine, normally dictate 
when the engine is in need of an in-chassis overhaul 
or a major overhaul. Oil consumption, excessive drop 
of oil pressure at idling, oil dilution, excessive blow-by, 
unusual noise, vibrations and exhaust smoke should 
be analyzed in determining the next course of action. 


At this time, perform all previous checks and inspect 
the following: 


Accessory Drive 
Bearings 

Cylinder Head 
Cylinder Liners 

Front Gear Train 
Rear Gear Train 
Lubricating Oil Purp 
Pistons 

Connecting Rods 
Piston Rings 
Crankshaft Journals 
Camshafts 

Cam Followers 
Accessory Drive Seal 
Front and Rear Crankshaft Seals 
Oil Cooler 


Rebuild instructions, new parts or exchange parts are 
available from any Cummins Distributor or Dealer. 





Specifications and Torque 3-1 


Providing and maintaining an adequate supply of 
clean, high-quality fuel, lubricating oil, grease and 
coolant in an engine is one way or insuring long life 


Specifications 
and Torque 


and satisfactory performance. 





Lubricant, Fuel and Coolant 





Lubricating Oil 


Lubricating oi is used in Cummins engines to lubricate 
moving parts, provide internal cooling and keep the 
engine clean by suspending contaminants until 
removed by the oil filters. Lubricating oil acts as 
a combustion seal and protects internal parts from 
rust and corrosion. 


The use of quality lubricating oil, combined with 
appropriate lubricating oil, drain and filter change 
intervals, is an important factor in extending engine 
life. Cummins Engine Company, Inc. does not recom- 


mend any specific brand of lubricating oil. The 
responsibility for meeting the specifications, quality 
and performance of lubricating oils must necessarily 
rest with the oil supplier. 


Oil Performance Specifications 


The majority of lubricating oils marketed in North 
America (and many oils marketed world-wide) are 
designed to meet oi! performance specifications which 
have been established by the U.S. Department of 
Defense and the Automobile Manufacturers Associa- 
tion. A booklet entitled "Lubricating Oils for Heavy 


Table 3-1: Oil Recommendations 





Light Service Only Naturally Turbocharged All Natural 
(Stop-and-Go) Aspirated Diesel Gas Models 
All Diesel Models Diesel Models Models All Service 
API Class CC/SC*/5 API Class CC' API Class CC/CD? API Class CC 
1.85% Maximum 1.85% Maximum 1.85% Maximum 0.03 to 0.85 


Sulfated Ash Content? Sulfated Ash Content? Sulfated Ash Content? Sulfated Ash Content: 
' API classification CC and CD quality oils as used in turbocharged engines and API classification CC/SC quality oils as used 


for stop-and-go Service are satisfactory for use in naturally aspirated engines. 


@ API classification CC/SC and CC/CD indicate that the oil must be blended to the quality level required by both specifica- 
tions. The range of oil quality permitted by the CC classification is so broad that some oils that meet the classification will not 
provide adequate protection (varnish and ring sticking) for engines operated in certain applications. For example, turbo- 
charged engines require the additional protection provided by the CD classification. Engines operated in stop-and-go 
service require the additional protection provided by the SC classification. 


* Asulfated ash limit has been placed on all lubricating oils for Cummins engines because past experience has shown that 
high ash oils may produce harmful deposits on valves that can progress to guttering and valve burning. 


4 Completely ashless oils or high ash content oils, are not recommended for use in gas engines; a range of ash content 
is specified. 


s SD or SE may be submitted for SC. 
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Duty Automotive and industrial Engines" listing 
commercially available brand name lubricants and 
the performance classification for which they are 
designed is available from Engine Manufacturing 
Association, 111 East Wacker Drive, Chicago, Illinois 
60601. 


Following are brief descriptions of the specifications 
most commonly used for commercial lubricating oils. 


API classification CC is the current American Petroleum 
Institute classification for lubricating oils for heavy 
duty gasoline and diesel service. Lubricating oils 
meeting this specification are designed to protect the 
engine from studge deposits and rusting (aggravated 
by stop-and-go operation) and to provide protection 
from high temperature operation, ring sticking and 
piston deposits. 


API classification CD is the current American Petroleum 
Institute classification for severe duty lubricating oil 
to be used in highly rated diesel engines operating with 
high loads. Lubricating oils which meet this specifica- 
tion have a high detergent content and will provide 
added protection against piston deposits and ring 
sticking during high temperature operation, 


API classification SC, SD and SE were established for 
the Automobile Manufacturers Association. They 
require a sequence of tests for approval. The primary 
advantage of lubricating oils in these categories is low 
temperature operation protection against sludge, rust, 
combustion chamber deposits and bearing corrosion. 
The test procedure for these specifications are 
published by the American Society for Testing and 
Materials as STP-315. 


Break In Oils 


Special “Break-In” lubricating oils are not recom- 
mended for new or rebuilt Cummins Engines. Use the 
same lubricating oil as will be used for the normal 
engine operation. 


Viscosity Recommendations 


1. Multigraded lubricating oils may be used in applica- 
tions with wide variations in ambient temperatures if 
they meet the appropriate performance specifica- 
tions and ash content limits shown in Table 3-1. 
Multigraded oils are generally produced by adding 
viscosity index improver additives to a low viscosity 
base stock to retard thinning effects at operating 
temperatures. Poor quality multigraded oils use a 
viscosity index improver additive which has a 


tendency to lose its effectiveness after a short 
period of use in a high speed engine. These oils 
should be avoided. 


Oils which meet the low temperature SAE viscosity 
standard (0° Е [—18? C]) carry asuffix "W". Oils that 
meet the high temperature viscosity SAE standard 
210°F [99°C] as well as the low temperature carry 
both viscosity ratings — example 20-20W. See 
Table 3-2. 


ғ 


Table 3-2: Operating Temperatures VS Viscosity 


Ambient Temperatures Viscosity 
—10*F [—23* C] and below See Table 3-3. 
—10 to 30*F [—23 to —1?C] 10W 

20 to 60°F [—7 to 16°C} 20-20W 

40°F [4° G] and above 3D 

Arctic Operations 


For operation in areas where the ambient temperature 
is consistently below -—10? F [—23? C] and there is no 
provision for keeping engines warm during shutdowns, 
the lubricating oil shouid meet the requirements in 
Table 3-3. 





Table 3-3: Arctic Oil Recommendations 





Parameter 


(Test Method) Specifications 





Performance API class CC/SC 
Quality Level API class CC/CD 
Viscosity ‘10,000 centistokes 
Мах. «2 —30°F 
3-75 centistokes 
Min. @ 210°F 
Pour Point At least 10°F [6° С] 
(ASTM D-97} below lowest expected 


ambient temperature 


Ash, sulfated 
(ASTM D-874) 


1.85 wt. % Maximum 


Due to extreme operating conditions, oil change 
intervals should be carefully evaluated paying particu- 
lar attention to viscosity changes and total base 
number decrease. Oil designed to meet MIL-L-10295-A, 


which is void, and SAE SW mineral oils should not 
be used. 


Grease 


Cummins Engine Company, Inc., recommends use of 
grease meeting the specifications of MIL-G-3545, 
excluding those of sodium or soda soap thickeners. 
Contact lubricant supplier for grease meeting these 
specifications. 


TEST TEST PROCEDURE 


High-Temperature Performance 


Dropping point, “Р. ASTM D 2265 
350 min. 

Bearing life, hours at 300°F. “ҒТМ 331 

10,000 rpm 600 min. 

Low-Temperature Properties 

Torque, GCM ASTM D 1478 
Start at Q^ F. 15.000 max. 
Run at O°F. 5,000 max. 


Rust Protection and Water Resistance 
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"ЕТМ 3606 
10 max. 


Rubber Swell 


'Federal Test Method Standard No. 791a. 


Caution: Do not mix brands of grease as damage to 
bearings may result. Excessive lubrication is as 
harmful as inadequate lubrication. After lubricating 
fan hub, replace both pipe plugs. Use of fittings will 
allow lubricant to be thrown out, due to rotative speed. 


Fuel Oil 


Cummins Diesel Engines have been developed to take 
advantage of the high energy content and generally 
lower cost of No. 2 Diesel Fuels. Experience has shown 
that a Cummins Diesel Engine will also operate 
satisfactorily on No. 1 fuels or other fuels within the 
following specifications. 


Recommended Fuel Oil Properties: 


centistokes 14 to 58 @ 
100°F. [30 to 45 SUS) 


Viscosity 
(ASTM D-445} 


Cetane Number 
{ASTM D-613) 


40 minimum except in cold 
weather or in service with 
prolonged idie, a higher 
cetane number is desirable. 


Sulfur Content 
(ASTM D-129 or 1552) 


Not to exceed 1% by weight. 


Rust test ASTM D 1743 
Pass 

Water resistance, *e ASTM D 1264 
20 max. 

Stability 

Oil separation, % 

30 Hours (2 212*F. “ЕТМ 321 
5 max. 

Penetration 

Worked ASTM D 217 
250-300 

Bomb Test, PSI Drop ASTM D 942 

100 Hours 10 max. 

500 Hours 25 max. 

Copper, Corrosion “ЕТМ 5309 
Pass 

Dirt Count, Particles/cc *FTM 3005 

25 Micron + 5.000 max. 

75 Micron + 1,000 max. 

None 


125 Micron + 


Water and Sediment Not to exceed 0.1% by 


(ASTM D-1796) 


Carbon Residue 
(Ransbotiom ASTM 
D-524 or D-189) 


Flash Point 
(ASTM D-93) 


Gravity 
(ASTM D-287) 


Pour Point 
(ASTM D-97) 


Active Sullur-Copper 
Strip Corrosion 
(ASTM D-130) 


Ash 
(ASTM D-482) 


weight. 


Not to exceed 025% by 
weight on 10% residue. 


At least 125°F or legal 
temperature if higher than 
125°F. 


30 to 42* AP. at 60°F. 
(0.815 to 0.875 sp. gr.) 


Below lowest temperature 
expected. 


Not to exceed No. 2 rating 
after 3 hours at 122°F. 


Not to exceed 0.02% by 
weight. 
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Distillation The distillation curve should New Engines Going Into Service Equipped With 
(ASTM D-86) be smooth and continuous. DCA Water Filters 
At least 90% of the fuel 
should evaporate at less than 1. New engines shipped from the Factory are equipped 
675°F. All of the fuel should with water filters containing a DCA precharge 
evaporate at less than 725°F. element. This element is compatible with plain 
water or all permanent-type antifreeze except 
Coolant Dowtherm 209. See Table 3-4 for Dowtherm 209 


Water should be clear and free of any corrosive 
chemicals such as chloride, sulfates and acids. It 
should be kept slightly alkaline with pH value in range 
of 8.5 to 10.5. Any water which is suitable for drinking 
can be treated as described in the following paragraphs 
for use in an engine. 


Maintain the Fleetguard DCA Water Filter on the 
engine. The filter by-passes a small amount of coolant 
from the system via a filtering and treating element 
which must be replaced periodically. 


1. Insummer, with no antifreeze, fill system with water. 


2. In winter, select an antifreeze and use with water 
- as required by temperature. 


Note: Some antifreeze also contain anti-leak additives 
such as inert inorganic fibers, polymer particles or 
ginger root; these antifreeze should not be used in 
conjunction with the water filter. The filter element will 
filler out the additives and/or become clogged and 
ineffective. 


3. Install or replace DCA Water Filter as follows and 
as recommended in Section 2. 


Table 3-4: Spin-On Type DCA Waler Filter 


precharge instructions. 


2. At the first “B” Check (oil change period) the DCA 
precharge element should be changed to DCA 
Service Element. See Table 3-4. 


3. Replace the DCA Service Element at each succeed- 
ing "B" Check. 


a. If make-up coolant must be added between 
element changes, use coolant from a pre-treated 
supply, see "Make-Up Coolant Specifications", 
Section 2. 


b. Each time system is drained, precharge accord- 
ing to Table 3-4. 


4, Service element may be changed at "C" Check if 
3300858 (DCA-4L) direct chemical additive is added 
to the cooling system at each "B" Check between 
service element changes. One boitle of direct 
additive should be used for every 10 gallon of 
cooling system capacity. Add one bottle for every 
15 gallon capacity if methoxy propanol antifreeze 
(Dowtherm 209) is used in the cooling system. 


5. To insure adequate corrosion protection have the 


Methoxy Propanol Base Antifreeze 


Cooling System Ethylene Glycol Base Antitreeze (Dowtherm 209) 





Capacity (U.S. DCA-4L Precharge Service DCA-4L Precharge Service 
Gallons) (P/N 3300858) Element(s) (P/N 3300858) Element(s) 
0-8 1 WF-2010 1 WF-2011 
(P/N 299080) (P/N 3300721) 
9-15 2 WF-2010 2 WF-201 1 
16-30 5 WF-2010 d WF-2011 
31-60 10 WF-2010 8 WF-2011 
35-90 12 WF-2016 8 WF-2017 
(V-1710) (P/N 299086) (P/N 300724) 
70-90 16 WF-2010 16 WF-2011 
(KT-2300) 
80-100 
(КТА-3067) 16 (A WF-2010 





coolant checked at each third element change or 
more often. See “Check Engine Coolant”, Section 2. 


Engine Now in Service With Spin-On Type 
Chromate Corrosion Resistor Element 


1. Remove chromate element. 


2. Clean and flush cooling system. 


e 


Install service DCA element and precharge accord- 
ing to Table 3-4. Operate engine to next "B" Check; 
then treat as "New Engine Going Into Service" 
above. See Table 3-4. 





Table 3-5: Canister Type 








DCA DCA 

Precharge Service 

Canister Canister Fleetguard P/N 
Mone" 299071 WF-2001 

Mone ' 299074 WF-2004 

None " (2) 299091 (2) WF-2021 


* 3300858 (DCA-4L) Precharge To Be Used With Service 
Elements. 








Cooling Service Service Service Service 
System Element — Eiement Element Element 
U.S. Gal. 299074 299071 299091 (2) 299091 
0-5 1 

5-9 2 1 

9-13 3 2 1 

13-17 Ü 3 2 

17-21 Ü 4 3 1 

21-25 0 5 4 2 

25-28 Ü Ü 5 3 

28-32 0 0 6 4 

32-36 0 0 7 5 

36-40 0 0 8 6 

40-45 Ü Ü Ü 7 

45-49 Ü 0 Ü 8 

49-53 0 0 0 9 

53-57 0 0 0 10 
57-61 9 9 0 11 
61-65 Ü 0 0 12 
65-69 0 0 0 13 
69-73 9 9 0 14 
73-79 0 0 Ü 15 
79-81 1 0 О 16 


—— ——MYX———— ————— ——smm—————"——X———————rs«Ó—»A-——— IN UERENÁ 
Mote: Canister type elements are not available for use with 


methoxy propanol base antifreeze (Dowtherm 209); however, 
conversion kits are available to convert the pot type water 
filters to spin-on elements. 
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Engines Now In Service With Package (Bag) Or 
Canister Type Chromate Corrosion Resistor Elements 


1. Remove chromate package or canister, discard 
package element and plates or canister, retain 
spring for use with DCA service element. 


Flush cooling system. 


. Precharge system with coolant and DCA-4L, Part 
No. 3300858, according to Table 3-5, using appli- 
cable service canister. 


4. At next "B" Check install service canister, replacing 
regularly at each succeeding "B" Check thereafter, 
except under following conditions: 


a. If make-up coolant must be added between 
canister changes, use coolant from a pre-treated 
supply. See "Make-Up Coolant Specifications", 
Section 2. 


b. Each time system is drained revert back to Step 
3 instructions for one oil change period. 
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Current Usage Much Used Much Used Used at Times Used at Times 
150,000 [1 034] 


Minimum Tensile 
Strength PSI 


MPa 


Quality of Material 


To 1/2—69,000 [476] 
To 3/4—64,000 [421] 
To 1—55.000 [379] 


indeterminate 


To 3/4—120,000 [827] 
To 1—115,000[793] 


Minimum Commercial 


To 5/8—140,000 [965] 
To 3/4—133,000 [917] 


Medium Commercial 


Best Commercial 








SAE Grade Number  10r2 5 6 or 7 8 

Capscrew Head Markings 

Manufacturer's marks 

may vary 

These are all SAE 

Grade 5 (3 line) 

Capscrew Body Size Torque Torque Torque Torque 

(Inches) — (Thread) — Ft-Lbs [N * m] Ft-Lbs [M « m] Ft-Lbs [N +m] Ft-Lbs [N • т) 

14 — 20 5 [7] 8 [11] 10 [14] 12 [16] 
— 28 6 [8] 10 [14] 14 [19] 

5/16 — 18 11 [15] 17 [23] 19 (26] 24 [33] 
— 24 13 [18] 19 [26] 27 [37] 

3/8 — 16 18 [24] 31 [42] 34 [46] 44 (60] 
— 24 20 [27] 35 [47] 49 (66] 

7/16 — 14 28 [38] 49 [66] 55 (75] 70 195] 
— 20 30 [41] 55 [75] 78 [106] 

1/2 — 13 39 [53] 75 [102] 85 [115] 105 [142] 
— 20 41 [56] 85 [115] 120 [163] 

9/16 — 12 51 [69] 110 [149] 120 [163] 155 [210] 
— 18 55 [75] 120 [163] 170 [231] 

5/8 — 11 83 [113] 150 [203] 167 [226] 210 [285] 
— 18 95 [129] 170 [231] 240 [325] 

3/4 — 10 105 [142] 270 [366] 280 [380] 375 [508] 
— 16 115 [156] 295 [400] 420 [569] 

7/8 — 9 160 [217] 395 [536] 440 [597] 605 [820] 
— 14 175 [237] 435 [590] 675 [915] 

1 — 8 235 [319] 590 [800] 660 [895] 910 [3234] 
— 14 250 [339] 660 [895] 990 [1342] 

Notes: 


CQ» cn B GC 


1. Always use the torque values listed above when specific torque values are not available. 
2. 


Do not use above values in place of those specified in other sections of this manual; special attention should be observed 


when using SAE Grade 6, 7 and 8 capscrews. 
The above is based on use of clean, dry threads. 
Reduce torque by 1095 when engine oil is used as a lubricant. 


Reduce torque by 20% if new plated capscrews are used. 
Capscrews threaded into aluminum may require reductions in torque of 30% or more of Grade 5 capscrews torque and must 
attain two capscrew diameters of thread engagement. 


Caution: lf replacement capscrews are of a higher grade than originally supplied, adhere to torque specifications for that 
placement. 


Troubleshooting 


Troubleshooting 4-1 


Troubleshooting is an organized study of the problem 
and a planned method of procedure for investigation 
and correction of the difficulty. The chart on the follow- 
ing page includes some of the problems that an operator 
may encounter during the service life of a Cummins 
Diesel Engine. 





Cummins Diesel Engines 





The chart does not give all the answers for correction of 
problems listed, but it is meant to stimulate a train of 
thought and indicate a work procedure directed 
toward the source of trouble. To usethetroubleshooting 
chart, find the complaint at top of chart; then follow 
down that column to a black dot. Refer to left of dot 
for the possible cause. 


Think Before Acting 
Study the problem thoroughly. Ask these questions: 


1. What were the warning signs preceding the trouble? 


2. What previous repair and maintenance work has 
been done? 


3. Has similar trouble occurred before? 


4. if the engine still runs, is it safe to continue running 
it to make further checks? 


Do Easiest Things First 


Most troubles are simple and easily corrected; examples 
are “low-power” complaints caused by loose throttle 
linkage or dirty fuel filters, “excessive lubricating 
oil consumption” caused by leaking gaskets or connec- 
tions, etc. 


Always check the easiest and obvious things first: 
foliowing this simple rule will save time and trouble. 


Double-Check Before Beginning Disassembly 
Operations 


The source of most engine troubles can be traced not 
to one part alone but to the relationship of one part with 
another. For instance, excessive fuel consumption may 
not be due to an incorrectly adjusted fuel pump, but 
instead, to a clogged air cleaner or possibly a restricted 
exhaust passage, causing excessive back pressure. 


Too often, engines are completely disassembled in 
search of the cause of a certain complaint and all 
evidence is destroyed during disassembly operations. 
Check again to be sure an easy solution to the problem 
has not been overlooked. 


Find and Correct Basic Cause Of Trouble 


After a mechanical failure has been corrected, be sure 
to locate and correct the cause of the trouble so the 
same failure wilt not be repeated. A complaint of 
"sticking injector plungers" is corrected by replacing 
the faulty injectors, but something caused the plungers 
to stick. The cause may be improper injector adjust- 
ment, or more often, water in the fuel. 
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Operating Principles 5-1 


Dependable service can be expected from a Cummins 
Diesel Engine when the operating procedures are based 
upon a clear understanding of the engine working 
principles. Each part of the engine affects the operation 
of every other working part and of the engine as a whole. 
Curnmins Diesel Engines treated in this manual are 
four-stroke-cycle, high-speed, full-diesel engines. 





The Cummins Diesel Engine 





Cummins Diesel Cycle 


Cummins Diesel Engines differ from spark-ignited 
engines in a number of ways. Compression ratios are 
higher, the charge taken into combustion chamber 
during the intake stroke consists of air only — with no 
fuel mixture. Cummins injectors receive low-pressure 
fuel from the fuel pump and deliver it into individual 
combustion chambers at the proper time, in equal 
quantity and atomized condition for burning. Ignition 
of fuel is caused by heat of compressed air in the 
combustion chamber. 


The four strokes and order in which they occur are: 
Intake Stroke, Compression Stroke, Power Stroke and 
Exhaust Stroke. 


In order for the four strokes to function properly, valves 
and injectors must act in direct relation to each of the 
four strokes of the piston. The intake valves, exhaust 
valves and injectors are camshaft actuated, linked by 
tappets or cam followers, push rods, rocker levers and 
valve crosshead. The camshaft is gear drive by the 
crankshaft gear, thus rotation of the crankshaft directs 
the action of the camshaft which in turn controls the 
opening and closing sequence of the valves and the 
injection timing (fuel delivery). 


Intake Stroke 


During intake stroke, the piston travels downward; 
intake valves are open, and exhaust valves are closed. 
The downward travel of the piston allows air from the 
atmosphere to enter the cylinder. On turbocharged 
engines the intake manifold is pressurized as the 
turbocharger forces more air into the cylinder through 
the intake manifold. The intake charge consists of air 
only with no fuel mixture. 


Compression Stroke 


At the end of the intake stroke, intake valves close and 
piston starts upward on compression stroke. The 
exhaust valves remain closed. 


At end of compression stroke, air in combustion 
chamber has been forced by the piston to occupy a 
smaller space (depending upon engine model about 
one-fourteenth to one-sixteenth as great in volume) 
than it occupied at beginning of stroke. Thus, com- 
pression ratio is the direct proportion in the amount of 
air in the combustion chamber before and after being 
compressed. 


Compressing air into a small space causes temperature 
of air to rise to a point high enough for ignition of fuel. 


During last part of compression stroke and early part of 
power stroke, a small metered charge of fuel is injected 
into combustion chamber. 


Almost immediately after fuel charge is injected into 
combustion chamber, fuel is ignited by the existing 
hot compressed air. 


Power Stroke 


During the beginning of the power stroke, the piston is 
pushed downward by the burning and expanding 
gases; both intake and exhaust valves are closed. As 
more fuel is added and burns, gases get hotter and 
expand more to further force piston downward and 
thus adds driving force to crankshaft rotation. 


Exhaust Stroke 


During exhaust stroke, intake valves are closed, ex- 
haust valves are open, and piston is on upstroke. 


Upward travel of piston forces burned gases out of 
combustion chamber through open exhaust valve 
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ports and into the exhaust manifold. 


Proper engine operation depends upon two things— 
first, compression for ignition; and second, that fuel 
be measured and injected into cylinders in proper 
quantity at proper time. 


Operating Principles 5-3 





Fuel System 


The PT fuel system is used exclusively on Cummins 
Diesel. The identifying letters, "PT", are an abbreviation 
for "pressure-time". 


The operation of the Cummins PT Fuel System is 
based on the principle that the volume of liquid flow is 
proportionate to the fluid pressure, the time allowed to 
flow and the passage size through which the liquid 
flows. To apply this simple principle to the Cummins 
PT Fuel System, it is necessary to provide: 


1. A fuel pump to draw fuel from the supply tank and 
deliver it to individual injectors of each cylinder. 


2. A means of controlling pressure of the fuel being 
delivered by the fuel pump to injectors so individual 
cylinders will receive the right amount of fuel for the 
power required of the engine. 


3. Fuel passages of the proper size and type so fuel will 
be distributed to all injectors and cylinders with 
equal pressure under all speed and load conditions. 





(S) INJECTOR RETURN 


FROM TANK 


(T) FUEL FILTER 


(Т) РТ (TYPE G] FUEL PUMP 
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(3) FUEL CONNECTOR 

(4) wuecToR 


Fig. 5-1, (FWC-13). Fuel flow schematic — N/NT-855 Engine 


4. Injectors to receive low-pressure from the fuel pump 
and deliver it into the individual combustion 
chambers at the right time, in equal quantities and 
proper condition to burn. 


The PT fuel system consists of fuel suction line, fuel 
filters, fuel pump, aneroid, supply lines, fuel passages, 
fuel manifolds, injectors, drain passages and drain 
lines. See Fig's. 5-1 through 5-5 for fuel flow. 


There are four types of fuel pumps currently used on 
Cummins Engines. The PT (type G), PT (type G) VS, 
PT (type G) AFC and the PT (type G) AFC (without 
Air/Fuel control). 


Fuel Pump 


The fuel pump is coupled to the air compressor, 
vacuum pump or fuel pump drive which is driven from 
the engine gear train. Fuel pump main shaft in turn 
drives the gear pump, governor and tachometer shaft 
assemblies. 
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Fig. 5-2, (FWC-30). Fuel flow schematic — V Engine 
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Fig. 5-4, (K11941). Fuel flowschematic — KT (A)-1150 Engine 
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Fig. 5-5, (FWC-40). Fuel flow schematic — KT(A)-2300 Engine 


PT {type G} Fueli Pump 


The PT (type G) fuel pump assembly, Fig. 5-6, is made 
up of three main units; the gear pump, standard 
governor and throttle. 


PT (type G) VS Fuel Pump 


The PT (type G) VS fuel pump, Fig. 5-7, is made up of 
four main units: the gear pump, standard governor, 
throttle as in PT (type G) Fuel Pump and a VS (Variable 
Speed) governor. 


Gear Pump and Pulsation Damper 


The gear pump is driven by the pump main shaft and 
contains a single set of gears to pick up and deliver fuel 
throughout the fuel system. Inlet to the gear pump on 
small V-type engines may be through the fuel pump 
main housing. On other engines it's at the rear of the 
gear pump. 


A pulsation damper mounted to the gear pump con- 
tains a steel diaphragm which absorbs pulsations and 
smooths fuel flow through the fuel system. From the 
gear pump, fuel flows through the filter screen and: 


In the PT (type G) and PT (type G) VS fuel pumps to 
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the governor assembly as shown in Fig’s. 5-6, 5-7 
and 5-8. 


Throttle 


The throttle provides a means for the operator to 
manually control engine speed above idle as required 
by varying operating conditions of speed and load. 


In PT (type G) and PT (type G) VS fuel pumps, fue! 
flows through the governor to throttle shaft. At idle 
speed, fuel flows through idle port in governor barrel, 
past the throttle shaft. To operate above idle speed, fuel 
flows through the main governor barrei port to 
throttling hole in shaft. 


Governors 


Idling and High-Speed Mechanical Governor: The 
mechanical governor, is actuated by a system of 
springs and weights, and has two functions. First, the 
governor maintains sufficient fuel for idling with the 
throttle control in idle position; second, it cuts off fuel to 
the injectors above maximum rated rpm. The idle 
springs in the governor spring pack, position the 
governor plunger so the idle fuel port is opened 
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Fig. 5-7, (FWC-35). PT (type G) VS (Variable Speed) fuel pump and fuel flow 
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Fig. 5-8, (FWC-52). PT (type а) fuel pump (Non-air fuel control) 


enough to permit passage of fuel to maintain engine 
idle speed. 


During operation between idle and maximum speeds, 
fuel flows through the governor to the injectors. This 
fuel is controlled by the throttle and limited by the size 
of the idle spring plunger counterbore on PT (type G) 
fuel pumps. When the engine reaches governed speed, 
the governor weights move the governor plunger, and 
fuel passages to the injectors are shut off. At the same 
time another passage opens and dumps the fuel back 
into the main pump body. In this manner, engine speed 
is controlled and Himited by the governor regardless of 
throttle position. Fuel leaving the governor flows 
through the shut-down valve, inlet supply lines and on 
into the injectors. 


PT (type G) Variable-Speed Governors 


The VS governor, Fig. 5-7, in the upper portion of the 
fuel pump housing, operates in series with the standard 
governor to permit operation at any desired (near 
constant) speed setting within the range of the 
standard governor. Speed can be varied with the VS 
speed control lever, located at top of pump. This pump 
gives surge free governing throughout the engine 
Speed range with a speed droop smaller than the 
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standard governor and is suited to the varying speed 
requirements of power take-off etc., in which the same 
engine is used for propelling the unit and also driving 
a pump or other fixed-speed machine. 


When operating the PT (type G) VS fuel pump at any 
desired constant speed, the VS governor lever should 
be placed in operating position and the throttle locked 
in full open position to allow a full flow of fuel through 
the standard governor. 


Hydraulic Governor 


Hydraulic governors are used on stationary power 
applications where it is desirable to maintain a constant 
speed with varying loads. 


The Woodward Hydraulic Governor uses lubricating 
oil, under pressure, as an energy medium. It is supplied 
from a sump on governor drive housing. For oil vis- 
cosity, see Page 3-2. 


The governor acts through oil pressure to increase fuel 
delivery. An opposing spring in governor control 
linkage acts to decrease fuel delivery. 


In order that its operation may be stable, speed droop is 
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Fig. 5-8, (FWC-1). Woodward hydraulic governor 


introduced into governing system. Speed droop means 
the characteristic of decreasing speed with increasing 
load, The desired magnitude of this speed droop varies 
with engine applications and may easily be adjusted 
to cover a range of 0 to 5 percent on the PSG to 7 
percent on SG. 


Assume a certain amount of load is applied to the 
engine. The speed will drop, flyballs will be forced 
inward and will lower pilot valve plunger. This will admit 
oil pressure underneath servo piston, which will rise 
(as shown in Fig. 5-9). The movement of servo piston is 
transmitted to terminal shaft by terminal lever. Rotation 
of terminal shaft causes fuel setting of engine to be 
increased. 


Aneroid 


The aneroid control, Fig. 5-10, provides a fuel by-pass 
system that responds to air manifold pressure and is 
used on turbocharged engines for close control of 
exhaust smoke. 


The aneroid limits fuel pressure to the injectors when 
accelerating the engine from speeds below normal 
operating range, and while air intake manifold air 





Fig. 5-10, (F-5244). Aneroid cutaway 


pressure is not sufficient for complete combustion. 
Air intake manifold pressure rises with the turbo- 
charger speed which is powered by exhaust gas 
energy and is therefore low at low engine speed and 
exhaust gas output. 


During acceleration or rapid engine load changes, 
turbocharger speed (intake manifold pressure) change 
inherently lags behind the power or fuel demand 
exercised by opening of the throttle. This lag does not 
exist in the fuel system; therefore, an overrich or high 
fuel to air ratio, usually accompanied by smoke, occurs 
until the turbocharger "catches up". 


The function of the aneroid is to create a lag in fuel 
system so response is equivalent to the turbocharger, 
thus controlling engine smoke tevet. 


Caution: Aneroids must not be removed, disconnected 
or otherwise rendered ineffective, nor should settings 
be altered to exceed specifications as set at the factory. 
See "Maintenance Schedule". 


Fuel Flow 


1. Fuel from the fuel pump enters the aneroid and is 
directed to starting check valve area (5, Fig. 5-10). 


2. The starting check valve (3) prevents aneroid from 
by-passing fuel at engine cranking speeds. For 
speeds above cranking, fuel pressure forces the 
check valve open, allowing fuel to flow to valve port 
(4) of shaft (9). 


3. Shaft (9) and its bore form a fuel by-pass valve. This 
shaft and bore allows passage or restricts fuel flow. 


4, The shaft and sleeve are by-passing fuel when arm 





(10) of lever is resting against adjusting screw (1). 
The amount of fuel by-passed is adjusted by this 
screw, which protrudes from bottom of aneroid. 


5. The lever arm connected to piston (8) by actuating 
shaft (6), rotates shaft, closing valve port. The lever 
is rotated by action of air intake manifold pressure 
(11) against piston and diaphragm (7), moving 
actuating shaft downward against resisting spring 
force. 


6. Anytime engine intake manifold air pressure is 
above preset "air actuation pressure", aneroid is 
"Out of system". 


7. The aneroid begins dumping when intake manifold 
pressure drops below preset value. 


8. Theaneroid does not by-pass fuel under full throttle 
lug down conditions until speed is low enough to 
reduce intake manifold air pressure to aneroid 
Operating range (usually below engine stall-out 
speed). 


9. Fuel allowed to pass through by-pass valve is 
returned (2) to suction side (inlet fitting) of PT gear 
pump. The by-passed fuel reduces fuel pump out- 
put to engine and reduces fuel manifold pressure in 
proportion to the by-pass rate. 


PT (type D) Injectors 


The injector provides a means of introducing fuel into 
each combustion chamber. |t combines the acts of 
metering, timing and injection. Principles of operation 
are the same for inline and V-engines but injectors size 
and internal design differs slightly. Fig. 5-11 and 5-12. 


Fuel supply and drain flow are accomplished through 
internal drillings in the cylinder heads. Fig's. 5-1 
through 5-5. А radial groove around each injector 
mates with the drilled passages in the cylinder head 
and admits fuel through an adjustable (adjustable by 
burnishing to size at test stand) orifice plug in the 
injector body. A fine mesh screen at each inlet provides 
final fuel filtration. 


The fuel grooves around the injectors are separated by 
"О" rings which seal against the cylinder head injector 
bore. This forms a leak-proof passage between the 
injectors and the cylinder head injector bore surface. 


Fuel flows from a connection atop the fuel pump 
shut-down valve through a supply line into the lower 
drilled passage in the cylinder head. A second drilling 
in the head is aligned with the upper injector radial 
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groove to drain away excess fuel. A fuel drain allows 
return of the unused fuel to the fuel tank. 


The injector contains a ball check valve. As the injector 
plunger moves downward to cover the feed opening, 
an impulse pressure wave seats the ball and at the same 
time traps a positive amount of fuel in the injector cup 
for injection. As the continuing downward plunger 
movement injects fuel into the combustion chamber, 
It also uncovers the drain opening and the ball rises 
from its seat. This allows free flow through the injector 
and out the drain for cooling purposes and purging 
gases from the cup. 


Fuel Lines, Connections and Valves 
Supply and Drain Lines 


Fuel is supplied through lines to cylinder heads. A 
common drain line returns fuel not injected, to supply 
tank. 


On engines using flanged injectors, fuel is supplied 
through a single tube to the fuel supply manifold. 
The drain manifold returns fuel not injected to the 
supply tank through a drain line. 


Connections 


Fuel connectors are used between the inline engine 
cylinder heads to bridge the gap between each supply 
and drain passage (3, Fig. 5-1). 


Flanged injectors are connected to the supply and 
drain manifolds through connections. The inlet 
connection contains a fine mesh screen which acts as 
the final filter before fuel enters the combustion 
chamber. 


Shut-Down Valve 


Either a manual or an electric shut-down valve is usec 
on Cummins fuel pumps. 


With a manual valve, the control lever must be fully 
clockwise or open to permit fuel flow through the valve. 


With the electric valve, the manual control knob must 
be fully counterclockwise to permit the solenoid to 
open the valve when the “switch key” is turned on. For 
emergency operation in case of electrical failure, turn 
manual knob clockwise to permit fuel to flow through 
the valve. 
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Fig. 5-11, (FWC-24). Fuel injection cycle PT (type D) injector 3/8 inch diameter plunger 


(23) CAMSHAFT LOBE 
Fig. 5-12, (FWC-29). Fuel injection cycle PT (type D) injector 5/16 inch diameter plunger 
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Lubricating System 





Cummins engines are pressure lubricated; pressure is 
supplied by a gear-type lubricating oi pump located 
in oil pan or on side of the engine. 


A pressure regulator is mounted in the lubricating он 
pump to control lubricating oil pressure. 


Filters and screens are provided in lubricating oil 
system to remove foreign material from circulation and 
prevent damage to bearings or mating surfaces. A 
by-pass valve is provided in full-flow oil filter head as 
insurance against interruption of oil flow by a dirty or 
clogged element. 


Maximum cleansing and filtration is achieved through 
use of both by-pass and full-flow lubricating oil filters. 
Full-flow filters are standard on all engines; by-pass 
filters are used on all turbocharged models and 
optionally on all other engines. 


Some engines are equipped with special oil pans and 
filters for specific applications, and others with auxiliary 








О 





oil coolers to maintain closer oil temperature 
regulation. 


Air compressors and turbochargers are lubricated 
from engine oil system. Turbocharger is also cooled 
by same lubricating oi! used for lubrication. 


Fuel pumps and injectors are lubricated by fuel oil. 


inline Engines 
NH and NT Series 


Oil is drawn into the pump through an external oil line 
connected to the oil pan sump. A screen in the sump 
filters the oil. On NH and NT Engines (Fig. 5-13) oil is 
drawn from the pan by the pump out through a full-flow 
filter and circulates back into the block. The filter may 
be mounted directly to the rear of pump, vertically 
mounted on exhaust side of engine or remote 
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Fig. 5-13, (LWC-18). Lubricating oil and coolant flow — N/NT-855 Engine 
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mounted. External lines are used for remote mounting 
arrangements. 


On remote and pump mounted filters oil flows from the 
pump to the oil cooler then flows to oil headers through 
internal drillings in the gear case. On NTA Engines oil 
flow is from pan to pump, to filter, to oil cooler, to block. 


An oil header drilled full length of block, fuel pump side, 
delivers oil to moving parts within the engine. Internal 
oil passages carry oil from the camshaft to upper 
rocker housings and drillings through the block, crank- 
shaft, connecting rods, and rocker levers completes 
the oil circulation. 


On engines equipped with oil cooled pistons, an oil 
header drilled the length of the block, exhaust manifold 
side, supplies oil to six spray nozzles used for piston 
cooling. 


A piston cooling oil pump, as a second section of 
engine lubricating oil pump or a larger capacity oil 
pump, pumps this oil to the oil header. 


NTC Engines (Full Flow Oil Cooling) 


The NTC (FFC) Engine is pressure lubricated by a 
gear-type lubricating oil pump located on the intake 
manifold side of the engine. Oil pressure to the main 
rifle is controlled by a regulator located in the cooler 
support on the exhaust side of the engine. 


Lubricating oil is drawn from the pan, through a suction 
tube, by the lubricating oil pump, Fig's. 5-14 and 5-15, 
then transferred from the suction cavity by the pump 
gears into the pressure cavity. 


Lubricating oil passes from the pump into the block, 
then across the front of the block by means of an 
internal oi! passage and enters the cooler support. Oil is 
routed out of the cooler support and into the cooler 
housing, passing through the cooler housing. (The oil 
cooler is a counterflow tube-and-shell type heat 
exchanger, with oil passing from front to rear through 
the shell and coolant passing from rear to front through 
the tubes.) Oil exits the cooler housing and passes into 
the cooler cover, then enters the "rifle drilling" at the 
bottom rear of the cooler housing and flows forward 
into the filter head. 


Lubricating oil flowing into the filter shell from the filter 
head enters outside the filter element and passes 
through the element from outside to inside. Filtered 
lubricating oil then re-enters the filter head and flows 
through rifle drilling in the bottom of the cooler 
housing, then flows forward out of the cooler housing 
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Fig. 5-14, (N10740). Full ftow oil cooling schematic — 
NTC-855 Engine 


and into the cooler support where the flow divides. 


Filtered and cooled lubricating oil from the cooler 
support is routed to the turbocharger through the 
supply hose. Turbocharger return oil is then routed by 
the drain hose back to the crankcase. 


Filtered and cooled lubricating oil re-enters the block 
from the cooler support and is transferred internally 
back across the front of the block through a drilled oil 
transfer passage to the head of the main rifle drilling. 
Accessory drive lubrication is supplied from the trans- 
fer passage leading to the head of the main rifle drilling. 
An intersection drilling routes lubricating oil from the 
transfer passage out the front of the block and into the 
gear cover on the exhaust side of the engine, then 
across the front of the engine through a tube in the gear 
cover. The flow path then splits, part being routed to 
the accessory drive bushing in the gear cover and the 
rest being routed to the air compressor. 


Piston-cooling is supplied from the transfer passage 
leading to the head of the main rifle drilling. An inter- 
secting drilling allows flow to the piston-cooling rifle 
from the oil transfer passage. The piston-cooling rifle 
extends from the front to the rear of the block on the 
exhaust side of the engine. Six piston-cooling nozzles 
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Fig. 5-15, (LWC-25). Lubricating oil and coolant flow — FFC (NTA Engine) 


inserted from the outside of the block direct a spray of 
lubricating oil from the piston-cooling rifle to the 
bottom of each piston. 


Lubricating oil entering the main rifle is routed by 
means of drilled passages to the main bearings, rod 
bearings, piston pin bushings, camshaft bushings, 
cam followers shafts and levers, rocker box shafts and 
rocker arms, etc., then returns to the oil pan. 


V Engines 


V6 and V8 Engines are pressure lubricated by a gear 
type lubricating oi! pump mounted on bottom of block, 
enclosed in oil pan, and gear driven from crankshaft 
gear. 


Oil drawn from pan sump through a screen is delivered 
to engine working components through oil lines and oil 
headers which are drilled the length of block. Drillings 
in block, cylinder head, crankshaft and rocker lever 
shafts complete oil circulation passages. Fig's. 5-16 
and 5-17. 


Oil flows through a suction tube to the lubricating он 
pump up a passage in rear of block to the cooler (if 
used) and filter. 


V-903 Engines 


1. Oil flows from cooler and filter to right bank of oil 
drilling at front of engine to front center of block. 
Oil flows through crossover at front of block to left 
bank and right bank main oil drillings (drilled length 
of block). Fig. 5-16. 


2. Oil flows through left bank drilling toward rear of 
engine to left bank tappets, accessory drive, to 
numbers 2, 3, 4 and 5 cam bushings, main bearings 
and connecting rods. 


3. At the same time oil flows to a right bank drilling 
toward rear of engine to oil right bank tappets. 


4. Right bank rocker levers are oiled intermittently 
from rear cam bushing location. Left bank rocker 
levers are oiled intermittently from front cam 
bushing. 


V-378, V-504 and V-555 Engines 


1. Oil flows from filter to right bank oil drilling at rear of 
engine to accessory drive gear, rear cam bushing 
and rear main bearing which in turn supplies the two 
rear connecting rods. Fig. 5-17. 
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Fig. 5-16, (LWC-16). Lubricating oil and coolant flow — V-903 Engine 
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Fig. 5-17, (LWC-4). Lubricating oil and coolant flow — V-378. V-504, V-555 Engines 
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Fig. 5-18, (CWC-13). Lubricating oil and coolant flow — V-1710 Engine 


2. Right bank rocker levers are oiled intermittently 
from rear cam bushing location. 


3. Oil flows through the right bank drilling toward front 
of engine to right bank injector tappets, to center 
cam bushings, main bearings and connecting rods. 


4. Oil flows through a crossover at front of block to 
left bank. 


5. Left bank rocker levers are oiled intermittently 
through front cam bushing. 


6. Oil then flows to a left bank drilling toward rear of 
engine to oil left bank injector tappets. 


V-1710 Engines 


Cummins V-1710 Engines, Fig. 5-18, are pressure 
lubricated, pressure being supplied by a gear-type 
lubricating oil pump, located in the oil pan and gear 
driven from the crankshaft gear. 


t. Oil is drawn into pump through an oil line to oil pan 
sump. A screen in pump strains the oil. 


2. Internal lubricating oil flows from pump to cooler 
to fuli-flow filters mounted on side of engine, then to 
oil headers in block. 


3. Main oil header, drilled futt length in center of block 
delivers oil to moving parts within engine. 


4. Oil pipes — or a combination of pipes and passages 
— carry oil from camshaft to upper rocker housings; 
various drillings through block, crankshaft, con- 
necting rods and rocker levers complete oil 
circulating system. 


5. On engines equipped with oil-cooled pistons, oil is 
supplied from the front of the block to oil headers 
which are drilled the length of block on each side; 
headers supply oil to spray nozzles, which direct 
oil to piston skirts. 


6. Lubricating oil pressure is controlled by a regulator 
located in the lubricating oil pump. 


KT(A)-1150 Engines 


The KT(A)-1150 Engines are pressure lubricated by a 
gear-type lubricating oil pump located on the exhaust 
manifold side of the engine directly below the water 
pump inside the gear cover. 


Lubricating cil is drawn from the pan, through a suction 
tube, by the lubricating oi! pump, Fig. 5-19, then 
transferred from the suction cavity by the pump gears 
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Fig. 5-19, (LWC-29). Lubricating oil flow — KT(A)-1150 Engine 


into the pressure cavity. A pressure regulator valve 
dumps excess oil directly into the pump intake rather 
than back into the oil pan. 


From the lubricating oil pump, oil flows to lubricating 
oil cooler, through the cooler, then across the block. 
On air intake side of block it flows to filter head. A by- 
pass valve is provided in the oil inlet cavity to assure 
against interruption of oil flow if filter elements become 
clogged. From the filter head oil enters the shells and 
passes through the elements, then up, splitting into two 
passages. One flows to the main engine oil passage 
and the other to the piston-cooling passage. A second 
pressure control valve, located in the base of the filter 
head, limits the flow of lubricating oil to nozzles 
depending on pump supplied pressure. 


Main bearings are lubricated through intersecting 
drillings, directly from the main oil passage. Oil flows 
from the main passage into camshaft bushings; from 
there, by constant flow, it goes to cam follower shafts 
and up through the cylinder heads. The cam followers 
are lubricated from their shaft; the cam followers are 
individually drilled to supply lubricating oil to rollers 
and push tube seats. The rocker lever bushings are 
also shaft lubricated. Adjusting screws are lubricated 
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through drillings in levers and bushings. See Fig. 5-20. 


The connecting rod bearings get lubrication from cross 
drillings in the crankshaft; oil then flows through angle 
drillings in the connecting rods to lubricate piston pins 
and bushings. It is then routed from the main passage 
through drillings in the gear housing and cover to the 
camshaft and water pump idler gears. It then moves 
across to the gear cover and is routed by drillings to the 
rest of the gears and bushings. 


Filtered and cooled lubricating oil is routed to the 
turbocharger through an external drilling in the gear 
housing. Turbocharger drain oil is dumped directly 
into the crankcase. Fig. 5-19. 


KT(A)-2300 and KTA-3067 Engines 


The KT{A)-2300 and KTA-3067 Engines are pressure 
lubricated by a gear-type lubricating oil pump located 
in the oil pan at the rear of the engine. The pump is 
mounted to block directly below crankshaft and is 
driven from rear crankshaft gear. 


Lubricating oil is drawn from the pan, through asuction 
tube, by the pump then transferred from suction cavity 
by pump gears into pressure cavity. A pressure regu- 





Fig. 5-20, (LWC-28). Lubricating oil flow — KT(A)-1150 Engine 


lator valve dumps excess oil back into the oil pan. 


From lubrication oil pump, oil flows through block 
drillings to lubricating oil cooler located in block "V", 
through cooler, then to filters which may be mounted 
on either side of block. Fig's. 5-21, 5-22, 5-23 and 5-24. 
A by-pass valve is provided in filter head oil inlet cavity 
to assure against interruption of oil flow if filter ele- 
ments become clogged. 


From filter head, oil enters and passes through filter 
elements; it then flows to the main oil passage located 
in block "V", This passage feeds two (2) camshaft and 
two (2) piston cooling drillings in the block. Pressure 
control valves limit the flow of lubricating oil to piston 
cooling nozzles, depending on lubricating oil pump 
pressure. 


Main bearings are lubricated through intersecting 
driltings, directly from the main oil passage. Oil flows 
from cam passages into camshaft bushings; from there 
by constant flow, it goes to cam follower shafts and up 
through cylinder heads. The cam followers are lubri- 
cated from their shaft; cam followers are individually 
drilled to supply lubricating oil to rollers and push 
tube seats. Rocker lever bushings are also shaft 
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lubricated. Adjusting screws and valve guides are 
lubricated through drillings in rocker levers and 
bushings. 


Connecting rod bearings are lubricated from cross 
drillings in the crankshaft; oil then flows through angle 
drillings in connecting rods to lubricate piston pins 
and bushings. Lubricating oil is routed from main oil 
passage through passages in gear housing and cover 
to lubricate front gear train gears, bushings and idler 
shafts. The rear gear train receives lubrication through 
an intersecting drilling from the right bank camshaft 
passage. 


Filtered and cooled lubricating oil is routed from 
camshaft passages to each turbocharger through 
external lines from drillings in cylinder block. Turbo- 
charger drain oil is dumped back into oil pan through 
drilling in cylinder block. 
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Fig. 5-21, (LWC-35). Front view standard lubricating oil flow — KT(A)-2300 Engine 
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Fig. 5-22, (LWC-34). Front view optional lubricating oil flow — KT(A)-2300 Engine 
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Fig. 5-24, (LWC-36). Optional Iubricating oil flow schematic — KTA-3067 Engine 
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Cooling System 





Water is circulated by a centrifugal water pump 
mounted either in or on the front of the engine belt 
driven from the accessory drive or crankshaft. 


Water circulates around wet-type cylinder liners, 
through the cylinder heads and around injector 
sleeves. Fig. 5-13 through Fig. 5-18. Injector sleeves, in 
which injectors are mounted, are designed for fast 
dissipation of heat. The engine has a thermostat or 
thermostats to control engine operating temperature. 
Engine coolant is cooled by a radiator and fan or a 
heat exchanger. 


The Fleetguard Water Filter is standard on Cummins 
Engines. The filter by-passes a small amount of coolant 
from the system via a filtering and treating element 
which must be replaced periodically. Refer to "Coolant 
specifications” for water filter capacity and treatment 
of make-up water. 
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NTA Aftercooled Engine 


Water flows from radiator into cavity of water pump, 
where water flow splits. One portion circulates to the 
cylinder block water header around wet type cylinder 
liners, through the cylinder head and around the 
injector sleeves, upwards to the water manifold, to the 
thermostat housing. At the rear of the block water 
header, water is directed to the aftercooler, Fig. 5-25. 
Water flows forward through the aftercooler to the 
water crossover to the thermostat housing. The second 
portion of water flows from the cavity of the water 
pump housing through the oil cooler and tubing to the 
rear of the water manifold forward to the thermostat 
housing, to control engine temperature. 


KT(A)-1150 Engines 


Water is circulated by a centrifugal water pump, Fig. 
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Fig. 5-25, (LWC-22). Coolant and lubricating oil flow — NTA Engine 


5-26, mounted on exhaust side of block. The pump is 
driven by an idler gear from the crankshaft. 


Coolant flows from water pump volute into the oil 
cooler housing, through cooler housing (serving as a 
water distribution manifold) into block, maintaining an 
equal flow around all cylinder liners. From liner area 
coolant flows into individual cylinder heads through 
holes drilled between valves and around injector 
"wells". From cylinder heads water flows to rocker 
housing (water outlet manifold) then to thermostat 
housing. At thermostat housing water is returned to 
water pump vía a by-pass tube until engine coolant 
temperature activates dual thermostats. Coolant flow 
is then directed through a radiator or heat exchanger. 


KT(A)-2300 and KTA-3067 Engines 


Water is circulated by a centrifugal water pump 
mounted on right bank side of block. The pump is 
driven by an idler gear from the crankshaft. Fig's. 5-27 
and 5-28. 


Coolant flows from water pump volute into the center 
оГ “У” of cylinder block, around lubricating oil cooler 
elements. The center of "V" serves as a water distribu- 





Fig. 5-26, (CWC-14). Coolant flow — KT(A)-1150 Engine 
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tion manifold to supply a flow of coolant through 
aftercooler elements and around cylinder liners. 


From liner area coolant flows into individual cylinder 
heads through passages between valves and around 
injector “wells”. From cylinder heads coolant flows to 
rocker housing (water outlet manifold) then to thermo- 
stat housings. At thermostat housings coolant is 
returned to water pump via a by-pass tube until engine 
coolant temperature activates thermostats. Coolant 
flow is then directed through a radiator or heat ex- 
changer. Coolant circulated through the aftercooler is 
also returned into the thermostat housings. 
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Fig. 5-27, (CWC-27). Coolant flow — KT(A)-2300 Engine 
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Fig. 5-28, (CWC-29). Coolant flow schematic — KTA-3067 Engine 
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Air System 





The diesel engine requires hundreds of gallons of air 
for every gallon of fuel that it burns. For the engine to 
operate efficiently, it must breathe freely; intake and 
exhaust systems must not be restricted. 


The intake air should always be routed through an air 
cleaner. The cleaner may be mounted on engine or 
equipment and may be either oil bath, paper element 
or composite type depending upon engine application. 
Air is routed from air cleaner directly to intake air mani- 
fold, or turbocharger. 


МТА and KT(A)-1150 Aftercooler 


An aftercooler (or intercooler as it is sometimes called) 
is a device in the engine intake system designed to 
reduce intake air temperature and/or preheat intake 
air temperature. 


The aftercooler consists of a housing, used as a portion 
of the engine intake air manifold, with an internal core. 
The core is made of tubes through which engine 
coolant circulates. Air is cooled or heated by passing 
over the core prior to going into the engine combustion 
chambers. Fig. 5-29. Therefore, improved combustion 
resuits from better control of intake air temperature 
cooling or warming as applied by the aftercooler. 


KT(A)-2300 and KTA-3067 Aftercooler 


The aftercooler consists of a housing, mounted above 
the cylinder block, with two (2) internal cores. The 
cores through which engine coolant circulates, cools 
or heats the air passing over the core prior to going into 
the engine combustion chambers. Therefore, improved 
combustion results, 


Turbocharger 


The turbocharger forces additional airinto combustion 
chambers so engine can burn more fuel and develop 
more horsepower than if it were naturally aspirated. In 
some cases the turbocharger is used for the engine to 
retain efficiency (balanced fuel to air ratio) at altitudes 
above sea level. 


The turbocharger consists of a turbine wheel and a 
centrifugal blower, or compressor wheel, separately 





Fig. 5-29, (K11947). Intake air flow schematic — KT(A)-1150 
Engine | 


encased but mounted on and rotating with a common 
shaft. 


The power to drive the turbine wheel—which in turn 
drives the compressor—is obtained from energy of 
engine exhaust gases. Rotating speed of the turbine 
changes as the energy level of gas changes; therefore, 
the engine is supplied with enough air to burn fuel for 
its load requirements. Fig's. 5-32, 5-33, 5-34 and 5-35. 
The turbocharger is lubricated and cooled by engine 
lubricating oil. 


Air Compressor 


The Cummins air compressor may be either a single or 
two cylinder unit coupling or gear driven from the 
engine gear train accessory drive. Lubrication is 
received from the engine lubricating system, with oil 
carried by internal drillings; on 80 degree tilt engines air 
compressor crankcase is drained by a scavenger pump 
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Fig. 5-31, (AWC-21). Intake air flow schematic — KTA-3067 Engine 
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Fig. 5-33, (AWC-9). VT-50 turbocharger (cross section) Fig. 5-35, (TA-1). T-18 turbocharger (cross section) 
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mounted on gear case cover and is driven by lubricat- 
ing oil pump drive gear. The cylinder head is cooled by 
engine coolant. Operating functions are as follows: 


Air Intake 


Air is drawn into the compressor through the engine 
intake air manifold or compressor mounted breather. 
As the piston moves down, a partial vacuum occurs 
above it. 


The difference in cylinder pressure and atmospheric 
pressure forces the inlet valve down from its seat, 
allowing the air to flow through the intake port and into 
the cylinder. When the piston has reached the bottom 
of its stroke, spring pressure is sufficient to overcome 
lesser pressure differential and forces the valve against 
its seat. Fig's. 5-36 and 5-37. 
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Fig. 5-36, (AWC-10). Cummins air compressor 
(single cylinder) 


Compression 


When the piston starts its upward stroke, the increased 
pressure of air in the cylinder and head forces the outlet 
valve away from its seat. The compressed air then flows 
through outlet ports and into the air tank as the piston 
continues its upward stroke. On piston downstroke, 
the exhaust valve closes and the intake valve opens 
except during unloading period. 
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Fig. 5-37, (AWC-11). Cummins air compressor (two cylinder) 


Unloading 


When pressure in the air tank is at a predetermined 
level, air pressure is applied to top of unloader cap bya 
compressor governor. This pressure forces the 
unioader cap down and holds the intake valve open 
during non-pumping cycle. 


When pressure in air tank drops, the unloader cap 
returns to its upper position and intake and compres- 
sion sequences begin once again. 


Vacuum Pump 


The Cummins Vacuum Pump, shown in Fig. 5-38, is an 
adaptation of Cummins Air Compressor; it is a single- 
cylinder unit driven from engine gear train accessory 
drive. Lubrication is received from engine lubricating 
system, with oil carried by internal drillings. The 
cylinder head is cooled by engine coolant. Operating 
functions are as follows: 


Air Intake 


As piston moves downward on intake stroke a vacuum 
occurs above piston. The difference in cylinder 
pressure and atmospheric pressure forces inlet valve 
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Fig. 5-38, (V11205). Cummins vacuum pump 


from its seat allowing air to flow through intake port 
into cylinder from vacuum tank thus creating vacuum 
in vacuum tank. When piston has reached bottom of 
its stroke, spring pressure is sufficient to overcome 
lesser pressure differential and forces valve against 
its seat. 


Compression 


When piston starts upward stroke, increased pressure 
of air in cylinder and head forces outiet valve away 
from seat. Air then flows through outlet port and is 
discharged into vacuum pump crankcase or engine 
crankcase, as piston continues upward stroke. When 
piston reaches end of stroke, air pressure in head drops 
to a point where spring forces exhaust valve against 
seat and closes outlet passage. 


Torque Converter Governor on PT (type G) 
VS Fuel Pump 


When a torque converter is used to connect engine 
with its driven unit, an auxiliary governor is driven off 
torque converter output shaft to exercise control over 
engine governor. The torque converter governor 
controls converter output shaft speed. The engine 
governor and converter governor must be adjusted 
to work together. 


The PT-G — VS governor and the torque converter 
governor are two separate mechanical variable-speed 
governors — one drive by engine, the other by 
converter. 


A conventional VS governor allows variable speed 
governing when operating at low tailshaft speeds or 
with the tailshaft governor disconnected. The con- 
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verter governor is in series with the automotive and VS 
governors and controls engine speed by sensing 
converter tailshaft speed. Dual levers in the cab allows 
the operator to operate on either the tail-shaft governor 
or VS governor. There is no automotive throttle lever. 


An adjustable converter plunger stop prevents the 
tail-shaft governor from shutting off the engine, when 
the load motors and overspeeds the tailshaft, as is the 
case when moving vehicles down hill. 
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Construction Operation and Maintenance 

Marine Diesel Engine Operation and Maintenance 

V-378, 504, 555 C.I.D. Engine Shop Manual 

N. NH672, 743 Engine Shop Manual 

NH/NT Engine Shop Manual 

V-903 C.I.D. Engine Shop Manual 

V-1710 C.L.D. Engine Shop Manual 

KT/KTA-1150 Engine Shop Manual 

KT/KTA-2300 Engine Shop Manual 

PT Fuel Pump Shop Rebuild 

PT Injectors Shop Rebuild 

PT (type G) Fuet Pump Calibration 

T-35, T-46, T-50, ST-50 and VT-50 Turbocharger Rebuild 

T-18A Turbocharger Shop Rebuild 

Cummins Compressor Shop Rebuild 

Generator Set Service Manual 

Guide to Troubleshooting 

V-378 Parts Catalog 

V-504 Parts Catalog 

V, VT-555 Parts Catalog 

H, NH-743 Parts Catalog 

HS, NHS-743 Parts Catalog 

NH-855 Parts Catatog 

NT-855 Paris Catalog (FFC) 

NT-855 Parts Catalog 

NTA-855 Parts Catalog 

NTC-250, NTC-290, NTC-350 Big Cam 

V-903 Parts Catalog 

V-1710 Parts Catalog 

N. NT-855 Railcar Parts Catalog 

N, NH, NT Fire Pump Parts Catalog 

V6, V8 Fire Pump Parts Catalog 

VT-1710 Fire Pump Paris Catalog 

NT-855 Generator Set Parts Catalog 

NTA-370, 400, 420 FFC Auto Parts Catalog 

: V12 Generator Set Parts Catalog 

VT-1710 Generator Set (Low Profile) Parts Catatog 

Super 250/270 Parts Catalog 

KT-450, KT-1150-C Parts Catalog 

KT/KTA-1150 Generator Set Parts Catalog 

KT(A) 2300 Parts Calalog 

Formula 230 

Formula 290 

KTA-2300-GS/GC Parts Catalog 

KT/KTA-1150-G Drive Parts Catalog 


Bulletin 
Number 


3379116 
3379138 


3379137 
3379141 
3379052 
3379075 
3379069 
3379067 
3379076 
3379057 
3379088 
3379078 
3379053 
3379084 
3379071 
3379068 
3379091 
3379055 
3379056 
3379143 
3379090 
3379577 
3379549 
3379535 
967108 

967124 

3379528 
3379511 
3379512 
3379580 
3379509 
3379532 
3379540 
3379513 
3379508 
3379534 
3379543 
3379539 
967177 

3379541 
3379567 
967167 

3379517 
3379558 
3379518 
3379529 
3379530 
3379570 
3379559 


Price Each 
U.S.A. 


6.00 
6.00 


4.75 
4.75 
4.75 
4.75 
8.50 
8.50 
8.50 
8.50 
8.50 
8.50 
8.50 
7.90 
6.50 
8.50 
5.25 
3.75 
5.25 
15.00 
3.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.79 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 


Indiana residents — add 4% Sales Tax 


Qty. Total 
Req'd. Cost 
Total Order 





IMPORTANT: PLEASE PRINT CLEARLY OR TYPE NAME AND ADDRESS. Totat Amount Enclosed 


Name 
Street Address 
City 





State 








Zip Code 


Cummins Engine Company, Inc. 
Columbus, Indiana, U.S.A. 47201 
Cable: CUMDIEX COLUMBUS 


Registered Office: 

Cummins Engine Company, Ltd. 
Coombe House, St. George's Square 
New Malden, England 

Cable: INTCUMLON MALDEN 
Registration No. 573951 England 


Bulletin No. 3379052-07 Printed in U.S.A. 11-78 





